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You may have met the man in the middie- 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


c. 
0IiL SEAL Rr DIVISION 


CHICAGO 
RAWHIDE 





What? Air Automates 


the Extra, Extra-Dry Martini! 


The ready mixed Martini may never 
come to this but... 


“Don’t bruise the Vermouth"? Maybe vou subscribe to 
the idea of only a fog of Vermouth or maybe you like 
vours four-to-one. But, if it came to bottling this vogue- 
ish mixture, the circuit here could certainly do it. Mean- 
while it gives us a fanciful way to show you how you can 
easily create an all air circuit that does a continuous 


sequence ot timed operations by using valves that can 
be both operated and sequenced by air. Every time the 


conveyor stops, it triggers the circuit 


SEQUENCE OF OPERATION 

1. Conveyor indexes, opening cam valve 
(A). This introduces air to valves (B) and 
(C) which begin timing out. Vermouth is 
atomized by Vermouth nozzle, cylinder 
expels a measured amount of gin through 
master valve (D) which has been opened 
by air from the outlet of valve (C). 
. Valves (B) and (C) time out and close, 
stopping liquid flow. 


. Conveyor indexes again. 


i oss OPERATING VALVE 
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Triggering one operation with another and 
timing the operating periods—all with air— 
may save the day for yov. 


The same air involved in the main operatior 
pilot these valves. What's more these vah 

set to wait out a time delay before operatin 
for a self-measured time. Using them y 
unlimited all-air automation systems wł 
turn the trick where you wish to av 


want to stick with just one power medium 


STRAIGHTWAY 
NORMALLY 
CLOSED 


114 East Golden Gate * Detroit 3, Michigan 


USE READER SERVICE CARD FOR MORE INFORMATION 





Bringing home the atom. Electricity will soon flow from 
-scale nuclear power plant in America. This 


irst full 
I 


n reactor vessel 


was designed and built with alloy 


In Shippingport atomic reactor... 


Inconel "X" will keep "hungry water" 
on a starvation diet 


"Hungry water" is the apt name 
high-purity coolant that whirls 

through the super-hot core of a nu- 

r reactor. 

It tries to feed on anything it 


touches! 


Lita 


Its immoderate appetite explains 
why the reactor for America’s first 
full-scale commercial nuclear pow- 
r plant had to be designed and con- 
with core mount 
of Inconel “X”* age- 


nickel 


structed as it was 
springs made 
chromium - 


hardenable iron 


alloy. 


Other spring materials would relax 


long before operating temperatures 
hit their peak above 500 F. Or they 
might fail completely from what is 
called “stress-corrosion cracking”, o1 
embrittlement. In either event, it 
would be impossible to make repairs 
because of radioactivity. 

it was this consideration that prac- 
tically dictated the choice of Inconel 
“X” alloy. An exceptionally tough 
spring material, Inconel “X” alloy 
stands up to heat ... corrosion... 
In a lifetime of use, it’s not 
expected to give “hungry water” a 
morsel of encouragement! 


stress. 


steels and nickel alloys by Combustion Engineering, Inc. 
It will supply power for the 60,000 kilowatt Shippingport 
plant designed by Westinghouse 


Electric Corporation. 


Have you a metal problem? One 
involving corrosion, high or low tem- 
peratures, abrasion, fatigue? Some 
helpful answers are in our “Standard 
Alloys for Special Problems”. Ask 
for a copy. If your problem involves 
springs, as this one did, ask us for 
Technical Bulletin T-35. Contains 
complete design information on Inco 
Nickel alloys for helical springs; it'll 
prove a valuable addition to your 
engineering reference files. 


The International Nickel Company, Inc. 
67 Wall Street web, New York 5, N. Y. 


INCO NICKEL ALLOYS 


NICKEL ALLOYS PERFORM BETTER LONGER 
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LT ...fakes out "Gear Insurance" 


with constant-quality 


G.S. Gears and Pinions... 


When you make the kind of outboards that set new world’s endurance 

records (as Kiekhaefer Corporation's famous ‘‘ Mercurys”’ have done), 

you don’t settle for anything but the best when it comes to specifying 

Gears and Pinions. And “the best” means G.S., in the experience of not 

only Kiekhaefer but of leading manufacturers in all divisions of industry 
70 hp. Mercury Mark 78 They know that nearly half a century of specialized experience—the 
World's Most Powerful Family Outboard finest and most advanced production and testing equipment—the high- 
est standards of materials and methods—the most rigorous of quality 

control systems— give G.S. customers the ultimate in "Gear Insurance’ 

against assembly slowdowns or product failure in the field 

If efficient, failure-free power transmission is an important factor in 

your product . . . and whether you require a king-size Pinion-and-Bevel- 

Gear (like this one used in the "twice round the world" Mercurys), or 

some other form of precision-produced Gearing of any size . . . you can 
profit by making G.S. a partner in your production. Why not call us 


in for consultation on your needs—now f 


SEND FOR G.S. technical data, free! See where 
and how we mass-manufacture Gearing to uniformly 
fine tolerances. Folder contains 23 pictures of Small 
Gears, plant view, as well as Diametral and Circular 
Pitch Tables. Ask for your copy on company sta- 


Specialties, Inc. nens 


2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 


pue Leer fing iral Gay! 
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Christening a new furnace at the Fairless Works, he named 
after his granddaughter—the Nancy furnace. 

Our cover pictures a further step in the steel process, vacuum 
NORMA J VAN NESS production supervisor pouring. This process is not new: one patent goes back to 1883 
LILLIAN M WITHAM assistant Yet vacuum pouring and casting of steel has grown so that now 
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CHARLES T DIXON, JR Atlanta in 1901, the 51- -year -old Henry M. Leland took over the Detroit 


KEMP ANDERSON, JR Dallas Automobile Co. and started making the Cadil ‘ith Leland 


JOHN WILHELM editor, world news in the driver’s seat, the company designed the electric starter, the 
JOHN TUNSTALL London 
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RICHARD A LAWRENCE Milan More important, Leland was a perfectionist—he demanded a 
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PETER W ico Ci i í 
— M Md C bearings didn't all match. Dismissing the salesman, he said, 
JOHN PEARSON Coracas heo i d "mn 
SILKE BRUECKLER Bonn Cadillacs, young man are made to run, n ist S hi 
SOL SANDERS Tokyo advice is still worth heeding. 

Leland dramatically displayed his demands at a demonstration in 
England in 1906. Three Cadillacs were shipped to a shed at Brook- 
lands track. The various parts were interchanged and dumped in a 


n 


STANLEY J ALLING associate publisher 

PHILIP G WEATHERBY advertising sales manager 
P F PRITCHARD manager, market research 
ROBERT C MATTOON circulation manager (Continued on page 7) 
C C KANE reader service manager 

RUSSELL T DOUGLAS business manager 


anr 


Product Engineering SRCILO, y Eaa geac Teiga BN. ax pe CE E 
A McGRAW.HILL PUBLICATION 


xecuti ati 1 
Smith, ice-President and Fe Aite rial Director 
Vice-President and Director of Adve Prtistr z 


Allen, es 
S A. R. Venezian, Vice-President a 1 a 
4 i ubscriptions are solicited only from executive 
— Vel, 90, Wo. 88 D»: neers an € i cO sultants engaged in the design of mact 
t ? und other engineered products. Position and com 
uv connection must be indicated on subscription orders 
Send to address shown in box at right . 
PRODUCT ENGINEERING 1s published week with United States subscription rate 1a 4 i r. HM enclose an 
an additional Desig Y. est an je i Mid-October, ! fe a X the 5 Deaton $5.00 er year, ingle c e he) from a recent X X | magazine. Sine 
McGraw-Hill Publishing pany, Inc., James H. McGraw ents: Canadian subscription $7 5 ear ple v e month for » of address t 
(1860-1948), Four der PI wt IC ATION OFFICE, 990.129 $25 per year, payable tn advance. Sec 1 
North MOREM Albany 1 Y. See panel right for any, N. Y. U.S.A Copy . 7 
lirections ag — 95. m or change in address V mha- i Puk h Company, inc. all righ » 
EXECUTIVE, "EDITORIAL CIRCULATI« )N and ADVE! a " H e Postmaster ase send form 3579 to PRODUCT 
TISING OFFICES: 330 42nd St., New York 36, N. Y PRODUCT ENGINFERING articles are indexed ir bot ENG NEERING. 330 W. 42nd St., New York 36. 


se an address 


PRODUCT ENGINEERING * May 26, 1958 5 





LEAKPROOF (suea 


SOLENOID 


OIL VALVES ø 


WHERE 
Thread 


rolling 
machines 


WHY 


Holding position 
(leakproof) 

Oil gets contami- 
nated by scale in 
castings (not criti- 
cal to dirt) reduced 
maintenance 


Pressure 
testing in 
automotive 
pre duction 


(Leakproof) ...as 
versus spool valves 
which cause over- 
; demand on 
! hydraulic system 


Hydraulic 
work feed 


apparatus 


Machine tool 
chucking 

& clamping 

; Quick action (high 
! flow capacity) 


Maintaining safe 
, holding pressure 
(leakproof) 
Automatic 
door openers 


, i Better performance 
Solenoid 


controlled 
hydraulic 
system on 
machine you 


build 


Lower manufac- 
turing costs 


Reduce service 
problems 


VALVE 


VISION 
5125 ALCOA AVENUE . 


^ USE READER 


EAL) 


$75.00 


List Price* for a 14" 
4-way incl. Solenoid 


*3-way, shut-off and 
smaller sizes are com- 
parably less. All 
prices less the usual 
trade and quantity 
discounts. 


^ (250 P.$.4) 


HOW 

Lapped sealing surfaces seal 
tight indefinitely as a re- 
sult of wear compensation 
Sealing surfaces in constant, 
intimate contact, dirt can't 


' lock valving members - 
, saves coil burn-out 


Positive shut off of internal 


! port to port leakage and of 
, Course, no external leakage 


Saving auxiliary equipment 


such as pilot operated 
check valves 


No spools or poppets ob- 


structing full, round flow 
passages 


Shear-Seal valves have full 
flow, are leakproof, not 
sensitive to dirt 

Low priced, less auxiliary 
equipment and labor cost. 
Valves don’t stick, saving 
coil burn-out; stay leak- 
proof indefinitely, seals are 
wear compensating 


talog 58-59 


arksdale valves 


LOS ANGELES 58 ° 


CALIFORNIA 


SERVICE CARD FOR MORE INFORMATION 


10,000P.S.I. 


(LWaY VALVE 
FOR LIQUIDS OR GASES 


iS 


LOW HANDLE LOAD 
(ONLY 12 LBS. FOR '5" VALVE 
AT RATED PRESSURE.) 


90° TURN OF HANDLE 
POSITIVE STOPS ON 
EXTREME POSITIONS. 


DETENT STOP IN CENTER 
(OPEN CENTER OR CLOS7D CENTER 
FLOW PATTERNS.) 


STAINLESS CONSTRUCTION 
THROUGHOUT 


LARGE BALL THRUST BEARING 
FOR EASY OPERATION 


LEAK-PROOF "SHEAR-SEAL" DESIGN —— 


IE 


T 


This new four-way valve series comes in pipe sizes from 
V4 to 1 inch, but may be obtained with tube, AND 10050, 
or any preferred special high pressure connection. It will 
withstand surges of up to 15,000 P.S.I. without damage 
to the valve's sealing qualities, It is designed for a burst 
pressure of 30,000 P.S.I. 


No port to port leakage occurs in the detented positions 
because of the exclusive ""Shear-Seal" design. 


Long, maintenance-free service is assured because the 
optically flat metal to metal sealing surfaces of the seal- 
ing rings and mating rotor faces are protected by staying 
in constant intimate contact; flow is always through the 
center of the ‘‘Shear-Seal"’, never across sealing surfaces 
(as in conventional valve design). Sealing qualities actu- 
ally improve as the self aligning ‘‘Shear-Seals" lap them- 
selves to a more perfect fit with each valve operation. 


Of course, there is no external shaft leakage, because 
the pressure is confined to the flow passages. 


ZX 


Z j 


NS. W 
Nd 


( Write og 58-59 


arksdale valves 


CALIFORNIA 


CONTROL VALVE 
DIVISION 


5125 ALCOA AVENUE . LOS ANGELES 58 
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Interesting to Note .. . . (continued) 


heap before a curious crowd. Then, mechanics assem is nothing to substantiate this sto 

bled the cars with no tools other than wrench, ham Galileo will long be associated with falling b 
mer, screw driver and pliers. This first English leaning tower of Pisa. 

demonstration of motor car standardization created a Galileo also was associated 

profound impression. Interchangeability of parts is now ried for many years to achieve | 
standard, yet precision fits do not necessarily mean pre a cylinder with water, then removing a | 
cision machining operations. The article on page 61 lied before he was able to accomplish the d 
shows how wide tolerances can give satisfactory fits. As but his pupil and friend I 

for that roller bearing salesman, his name was Alfred P alileo couldn't. After 

Sloan, Jr., who later became president of General Motors hi | it with m 


ag 

TAM. 

; G binal 9g 
SDT W's 


When Does 


D 
I 


remcmbeir 


a Sandwich 


Become 


a Meal? 


Letters 


from a Dutchman 
Ihe word sandwich has taken on many different mean- 
Not only does the term apply to easy eating 
Apr. 28, 7) but the name has been borrowed by 
designers as a type of structural material. Sandwich ad 


hesives, for example, are discussed on page 56. Recently 


the term has been the source of an international hassle 
imong airline companies. According to feeding rules set 
up by the International Air Ti insport Association, passen- 
gers on low-cost trans-Atlantic flights may only be served 
sandwiches 

Last month, P American Worl 
that four European airlines are \ 
serving what amounts to meals—on bread. Scandinavi 
\irlines took the brunt of Pan Am’s attack but defends 
itself: “Sandwiches simply are food on a slice of bread, 
for example, three slices of 


ly l ; T à ' 
S iced pickle, lettuce he irt ind CATI( 


] ] 
F 


ices Of hiver pate, fr 


read” or “five s 
rooms, sliced tomato—with a slice of bread.” 

l hose aren’t sandwiches,” says Pan Americar 
meals." 

SWISSaI nd Air I Iso serve smorgas 
bord on bread but claim to be wit their rights. One 
spokesman ror WiSSall im | m, “Every man 
is entitled is conce] indwich, and we have 


ul 


It's a Good Story 


Ben Frankl ill be remembered 
child because of 
PI April '57 
dered gravity afte 
it makes a good 
Galileo. In order 
it iid that he 


tower of Pisa and 
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By using Republic Die-Form blanks to pro- 
duce power take-off counter-shafts, Ford 
engineers gain substantial production econ- 
omies. Because they closely approximate 
the completed part, Die-Form blanks 
minimize required machining and reduce 
handling costs for raw material and scrap 
disposal. In addition, the nature of the 
Die-Form Process actually improves machin- 
ability of any given steel analysis, permitting 
further savings through use of higher speeds 


and feeds. 


The Republic Die-Form Process is a cold 


USE READER SERVICE CARD FOR MORE INFORMATION 


Nears 


In rd bai and iiia actors. 
REPUBLIC DIE-FORM CUTS 
PTO COUNTER-SHAFT COST 


FORD TRACTOR POWER TAKE-OFF COUNTER-SHAFT 
costs less to produce using a Republic Die-Form 
blank, as compared with previous materials. Blank is 
shown on left... completed shaft on right. Use of Die- 
Form blanks may enable you to produce a superior 
part for less money. Clip and send coupon for facts. 


work operation performed by forcing one 
or more sets of dies over each end of a hot 


rolled steel bar. Resulting multi-diameter 
bar, in addition to the cost-saving advan- 


tages outlined above, offers improved yield 
and ultimate strength. Diameters are accurate 
to within .005 inches which may, in some 
cases, entirely eliminate further finishing. 

If you mass produce multi-diameter ma- 
chine shafts it will pay you to investigate the 
savings potential of Republic Die-Form. Your 


nearest Republic office can provide details. 
Or write for Die-Form Folder ADV-746. 
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REPUBLIC ELECTRO PAINTLOK ASSURES TROUBLE - FREE PERFORMANCE for 
this unique, fully-automatic trap produced by the Self Sett Mouse Trap 
Company, Cleveland, Ohio. Electro Paintlok" proved superior to all 
other sheet products tested by Self Sett in meeting combined require- 
ments for economy, formability, paint adherence, and corrosion resist- 
ance. Thanks to Electro Paintlok, trap life is expected to exceed 20 
years with normal care. Republic Electro Paintlok offers all these ad- 
vantages for your product. Send for facts 


€ 


REPUBLIC BOX AND SKID UNITS PERFORM FOUR JOBS, CUT 
HANDLING COSTS 10% at Dresser Industries’ new pipe 
fittings plant at Wellsboro, Pennsylvania. Four functions are: 
(1) delivery of semi-finished parts to production stations; 
(2) feeding parts to machines via special hoppers; (3) re- 
ceiving finished parts; (4) storage for shipment. In addition 
to immediate cost savings of 10%, Republic's rugged, cor- 
rugated steel construction assures years of minimum main- 
tenance service. Send for data on Republic Materials 
Handling Equipment. 


LIQUID SEALING PERFORMANCE is an added benefit of 
Republic Self-Locking Nylok® Bolts. As shown here, the 
nylon pellet in compression tends to expand and interrupt 
space between non-loadbearing surfaces of mating threads 
when bolt is wrenched tight. Fluid escape along helical 
thread path is blocked. Nylon pellet resists aging, moisture, 
and ordinary solvents to provide a long-lasting seal. Send 
coupon for information on all the benefits of Republic 
Nylok Fasteners 


REPUBLIC STEEL CORPORATION 
DEPT. PE-5633 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


] Please send Republic Die-Form Folder ADV-746 


Please send more intormation on 


4 
Wolds Wrideat- Ri e ] Materials Handling Equipment 
4 DJ Nylok Fasteners ] Electro Paintlok Sheets 


Company 


Stel Produs Ee 
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Excellent Formability of Magnesium 
Inspires Simplified Designs 


Deep drawn components, for example, replace multipart assemblies 


N forming magnesium alloys, there’s work hardening and the elimination of 


often more than one way to do the localized strains. Changes in cross sec- 


job. Matter of fact, the excellent shop $ | tional dimensions are more uniform 
characteristics of this remarkable metal than with other forming methods. Hot 


permit it to be formed by almost every ten stretch forming results in a minimum 


forming method known. The use of of springback. 


magnesium makes it possible to sim- 
nli A C t d sien Oo se + . 
plu mplex designs that otherwise RUBBER FORMING. For relatively small 
quantities of shallow parts, this process 
can be put to good use. Both hot and 


cold forming can be done. Dies cost 


would require several separate parts 
ind. numerous production operations. 
strength-to-weight ratio per- 


its a choice of lighter design without much less than for other methods and 
of strength, or stronger design 


| | \ . design changes are easv and in« xpen- 
out weight pi naity lagnesium s sive to make. The principle of ruber 
il crvstalline structure means forming is simple. A pad of didus 


powered by a ram forces the work 


blank to assume the contour of a die 
LARGE DEEP DRAWN PARTS can be made in directly below it. 
a single step with magnesium alloys. 


workabilitv at elevated tem 


rs the I lowing 


with other 
. Thi the 
STRETCH FORMING. This highly flexible PROP HAMMER FORMING. This method 


! is often used for asymmetrical shapes 
Reduced tooling co method is used in shaping large area 


with shallow draws, or cases where 
magnesium sheets. Jaws hold opposite 


yecial springback control is required. 
Minimized springb: edges in tension while a male block or 5! oe l 


punch stretches the metal beyond its 
elastic range. Stretching the entire 


Drop hammer forming is not a pre- 


t. Less wrinkling cision method, hence close tolerances 


ire not possible. 
Better tolerance control by tempera work piece insures uniform pressure 


ture adiustment it all points of contact during forming. 
This results in even distribution of SPINNING. When a number of small 


| parts are needed, spinning is often the 


hese considerations added to th« 
ct that magnesium is the metal that's s most economical way to accomplish 
siest to machine and fabricate, mean the job. However, as many as five 
bstantial cost savings in design and thousand parts can sometimes be spun 


for less cost than when made by press 

forming. Spinning involves no dies, 
re are a few of the forming methods |] 4 ‘4 À and the cost of chucks and spinning 
t vield these advantages i i 1 tools is relatively inexpensive. 


DEEP DRAWING AND PRESSING. Magnesium i T i EXTRUSION FORMABILITY. Production 
parts are made by both deep and shal- - " p bending of extrusions is done on stand 
| 


w drawing or pressing. Magnesium ard rolls, in mating dies, in stretch 


sheet allovs in the annealed condition forming machines, or other specialized 
bending equipment. If the forming is 


severe, extrusions are formed hot. The 


iv be cold drawn with a reduction 
f 15 to 25 per cent. Hot drawing, how- 


evel ncreases the reduction up to 


bending of complex extrusions requires 
ln 


st 70 pei cent. Deeper single stag« pe ? à x that bend radii be established for a 


I 
STRETCH FORMING with magnesium alloys C! VC! shape by the shop for its par- 
provides uniform properties on large sections. ticular applic ation. 


made in magnesium 


than in other metals 


i GRRE TRS FORMING MAGNESIUM, a 130-poege handbook, covers all methods of 
Lr M" forming discussed above, plus blanking and cutting, bending, dimpling, 
aux D m forging, hand forming, selection of alloys and assembly protection. In- 
eg 4 cludes numerous tobles on properties at temperatures, dimensions, etc. For 
i P your copy contact a Dow sales office or write THE DOW CHEMICAL COMPANY, 
; Pa Midland, Michigan, Dept. MA 1452V-1 
E n ul 


YOU CAN DEPEND ON 
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Link-Belt SS Class bushed chain 
outlives previous chain 4 times 


LONG, TROUBLE-FREE SERVICE of SS-I i c 
that it pays to select the right chain for a job from Link- 
Belt's complete line. It also proves that there's no need to pay a 
premium for costly special alloy steel chains 


specific 


18 million tons, 26 years later... 


r 
Sets record 


in cement mill 


elevator service 


The more than quarter-century 
of continuous handling of raw 
materials at a Pennsylvania ce- 
ment mill illustrates the long 
wearing durability of Link-Belt 
SS-856 elevator chain. This 
amazing service record under 
extremely tough conditions 
proves that it pays to pick the 
right chain from Link-Belt's 
complete line 

Link-Belt SS-856 chain is 
made of high carbon steel side- 
bars with nickel alloy pins and 
bushings. Hardened 
give additional strength plus 
greater resistance to wear and 
pitch hole distortion. In addi- 
tion, accurately machined pitch 
holes assure proper pitch and 
tight press fit of mating parts 

extend chain life. The hard, 
smooth surfaces of steel joints 
repel gritty materials . . . resist 
abrasion. 

Link-Belt elevator chains 
are available with ultimate 
strengths up to 200,000 Ibs. 


sidebars 


HEADQUARTERS fot 
sprockets and other 


and 


Link 
conveying 
power tr 
Link-Belt 


your nearby 


LINK-BELT COMPANY 
Belt Plants, Sales Offices 
Export Office: New York 
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Outstanding record established 


in severe, abrasive elevator service 


his remarkable service record 
Link-Belt SS-111 
bushed chain (left) proves that 
often there’s no need to go to 
excessively costly special alloy 
chains to get long life. 
Used at an Indianapolis ( Ind.) 
fertilizer plant, this chain han- 
dled an average of 75,000 to 
80,000 tons of fertilizer before 
requiring replacement. The 
previous type of chain handled 
only 18,000 tons and required 
four times as much mainte- 


nance. 


set by a 


cast 


elevating. Sidebars of selected 
bar steel are accurately formed 
and machined 
ht H and 


latte ire made I toug 


for , re 
tor t it press 


ned steel i locked 


sidebars. 


harde 
against rotation in 

These straight steel sidebars 
with hardened steel pins and 
bushings provide 


I th to prevent dis 


needed 
tortion 
under continuou € loads 
Smooth, tough surfaces repel 
gritty materials, prevent pack- 
ing in critical nt resist 


! and co 


strengt 


abDrasior 


SS-856 chain still serviceable 


chains 


mechanica 
insmission produc 


Offic 


ts 1s 


Executive 
Stock Carry 
7^; Canada 
Africa, 


Designed for 
abrasive jobs 
Link-Belt SS-111 bushed chain 
offers large joint bearing sur- 
tor greater weal 
ance and trouble-free 
in heavy-duty 


Many 
duty chains are interchar 
with Link-Belt 
And £ 
attachments makes them adapt 


able to specific conveying and 


sizes of these heavy- 
igeable 
combination 


chains wide range of 


faces resist- 
service 


conveying and elevating requirements. 


Link-Belt SS-102!4 bushed chain 
extends life of stone elevator 


Several years ago an eastern 
main 


200 


> quarry inst illec 


t 


cket to I 


elevator andle 


tons per hour of minus 2'4-in 
mixed life of 
the original two-strand elevator 
chain was found inadequate 
After several shutdowns, it 
was replaced with Link-Belt 
SS-102 chain with K-5 
tachments at every third 

[his long-life, wear 
in its fourth vear 
upted operation. It 


350.000 


stone. Service 


link 
resistant 
chain is now 
of uninterr 


has 


tons as 


carried close to 
compared to 
tons which was conside 
mal life for the 
Recent 
SS-102 


good tor 


60.000 


lered n 


previous cn 
inspection of the 
chain reveals 
another long stretcl 
Elimination 
and repl 
than justified 
difference in cost bet 
and the original chain 
. 


STONE ELEVATOR has b 
ery third link. Cent 


that 


service 
shutdowns 
more 


t 
W 


Belt 


LINK: 


CHAINS AND 


Offices, Prudential Plaza, CI 


SPROCKETS 


Industry 
butors n 


Marri 


cago ) rve 


ing Factory Branch Stores 


Scarboro Toronto 3 


Springs. Representatives Through 
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why shell castings from 
CENTRAL FOUNDRY DIVISION 
offer new design 


possibilities 


and reduced costs per part 


In the shell-casting process phenolic resin is combined with sand for the mold material. 


This basic difference brings about a great many advantages . . . 


Shell-cast castings give excellent duplication of detail since the curing of the shell on the 
pattern. produces a hard, smooth mold which is as accurate as the pattern itself. Thus, 
shell molds permit deep pockets and recesses to be drawn, making possible complex designs 


impractical by any other method. 


Central Foundry Division has been casting by the shell process since 1951. During that time, 


techniques have been brought to a high degree of perfection and control. 


The absence of surface-sand on shell castings increases machine-tool life tremendously. 
At the same time, shell cast parts, being cleaner to start with, reduce or eliminate the need 


for additional cleaning by the customer. 


The reduced machining and waste, elimination of costly cores, better surface detail, in- 
creased tool life and savings in machine scrap, combine to open countless new opportunities ` 


for you in both design and cost savings. 


Perhaps shell castings can help you make your product still better and 
at a savings in cost. Shell castings are available in grey iron, alloy grey 
iron, malleable iron or ArmaSteel Write us today for your copies of 
the free, factual books, ARMASTEEL and SHELL CASTINGS. Or, tell us 
about your casting problems. Our research and engineering staff is ready 
to employ spectroanalysis, stress analysis, sonic testing, and other im- 


proved foundry methods in helping you seek a solution. 


f CO De 
S 


GIN 


V9 CENTRAL FOUNDRY DIVISION 


GENERAL MOTORS CORPORATION > SAGINAW, MICHIGAN a DEPT. 
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Shell molding permitted the 

casting of intricate grooves and 

recesses in this governor body 

which would be too costly by 
any other method 


Typical shell mold showing cope and drag 


Machining of the O.D. was eliminated by shell 
casting this refrigeration compressor head 


Better dimensional control by the shell proc- 
ess simplifies the balancing of crankshafts 


Uniformity of shell castings makes 

automotive rocker arms more Closer tolerances of shell castings 

adaptable to avtomatic machining often eliminate machining on clear- 
ence and non-functional surfaces 
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Gas Heaters... 


KLIXON 202 Series fixed temperature control 


ALIXON 


SNAP-ACTING 
CONTROLS 


help hold field service 
to less than 1% 


“We've specified and used KLIXON snap-acting 
the mostats for several years and our fie ld service has 
been held to less than 1%.” 


That’s how the John Zink Company of Tulsa, 
Oklahoma, manufacturers of this Gas Fired 
Forced Air High Boy Heater, feels about KLIXON 
Snap-Acting Controls. 

The Zink Company is another of the many 
manufacturers who have maintained trouble-free, 
dependable service by using KLIXON controls. 
You, too, can benefit yourself and your customers 
by using these simple, snap-acting controls 
available in many hermetically sealed and open 
types in a wide variety of operating temperature 
ranges. 

Write today for catalog THSN — it gives full 
details on the KLIXON temperature control line. 


Typical KLIXON Fixed Temperature Controls for many types of home appliances 


METALS & CONTROLS T" CORPORATION 


Spencer Division C] 3805 Forest Street, Attleboro, Mass. 
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SYLVANIA'S 


miniature flashbulbs give greatly increased picture-taking light. 


General Plate 
ZIRCONIUM FOIL 


Boosts Brilliance of 
Picture Lighting in 
SYLVANIA’S 


New Miniature Flashbulbs 


In developing its new M-25 and M-5 miniature flashbulbs 
bulbs that give picture-taking light equivalent to ordinary bulbs 
four times as large Sylvania Electric Products Ine. chose 
General Plate as a dependable source for zirconium foil. And 
G.P. Zirconium foil plays an important part in the success of 
the new Sylvania bulbs, because it burns more efficiently than 
previously used materials, producing an ultra brilliant light 
burst with less internal pressure 

G.P. Zirconium foil is available in widths up to 8 inches and 
thicknesses down to 0.00075 inch. G.P. Zirconium sheet, 
rolled down to 0.014 inch thickness, can be supplied sheared 
or slit in widths from 14 inches to 0.030 inch 

Sylvania is another of the many hundreds of progressive firm 
who use General Plate’s specially rolled strip and mill products 

today you can get flat stock, rod, wire and many profile 
rolled ‘shapes at General Plate in clad and single metals, includ- 
ing reactive materials such as Zirconium Zircalloy, Hafnium, 
Tantalum, ete. 

For details on G.P. Zirconium write for bulletin IND-16 

to get acquainted with the G.P. Metal product line, write 
for catalog G.P. 1. 


METALS & CONTROLS 


General Plate Division 


A Sendzimer Mill at General Plate rolls 


y 


Zirconium foil to 0.00075 inch 


CORPORATION 


1005 Forest Street, A**leboro, Mass. 


FIELD OFFICES: NEW YORK * CHICAGO * DETROIT * INDIANAPOLIS * MILWAUKEE * PASADENA 
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[a high-torque low-current DC motor 
covers extended range of output speeds 


The new Cramer Type 800 direct current motor 
offers an unusually wide range of output speeds, 
coupled with low current drain, high torque, high 
efficiency, and excellent speed stability. These features 
make it the ideal choice for timing devices, remote 
control equipment, recorders, signalling equipment, 
communications gear, displays, flashers, chart trans- 
ports, and many other products. 


Wide Performance Range 


Depending on requirements of speed, torque, 
and voltage, the rotor is wound to produce a 
basic motor speed of 960 to 3000 rpm. A gear 
train then reduces this to the speed required 
at the output shaft. Low rotor speeds result in 
lower current drain at all speed-torque com- 
binations, but limit the torque available at the 
higher output speeds. Higher rotor speeds re- 
quire a somewhat higher input current, but 
greatly increase the torque available at the 
higher output speeds. 

The Table at lower right illustrates this flexi- 
bility of design, with a few examples from the 
virtually unlimited range of performance charac- 
teristics which it provides. Where very low input 
current is required, and the supply voltage does 
not exceed 12 volts, the use of the low-speed 


rotor will provide 30 oz. in. at speeds below OUTPUT 960 RPM ROTOR 3000 RPM ROTOR 
3 rpm and 0.5 oz. in. at 200 rpm. The higher SPEEDS LOW INPUT CURRENT HIGH OUTPUT TORQUE 
speed rotors meet the requirements of higher WITH (3 to 12 volts DC) (3 to 30 volts DC) 
input voltages, and provide greatly increased We eu ee un UE 
torque at the higher output speeds with only a AMPERES OZ. IN AMPERES OZ. IN 
moderate increase in current drain. The high- 
torque motor has the additional advantage of 
speed stability within 10% from no-load to full- 1/6 rpm 
load, at speeds below 5 rpm. 3 rpm 
The examples given in the Table are for illus- 
tration only. By correct choice of rotor winding 
and gear ratio, an unlimited number of operat- 
ing specifications can be established throughout 60 rpm 
the entire range shown. The motor is also avail- 
able without gear train, for output torques of 
0.1 to 0.6 oz. in. at speeds up to 3000 rpm. 


Specifications Typical Performance of Type 800 DC Motors for 


SPEEDS — 2 rpd to 900 rpm with gear train, 960 rpm Minimum Input Current or Maximum Qutput Torque 
to 3000 rpm without gear train. 


Type 800 DC motor witb standard gear 
train — shown 50% oversize 


2 rpd 


10 rpm 
30 rpm 


80 rpm 
200 rpm 
900 rpm 


TORQUE — 0.1 to 0.6 oz. in. without gear train, and 
to 30 oz. in. with gear train. 


CURRENT DRAIN — as low as 30 milliamperes, de- 
pending on voltage, load and speed. 


VOLTAGES — from 3 to 30 volts DC. i RA M E R C O N Y R O L S 
REVERSING OPERATION — with negligible speed dif- - 
ference, because of special motor design. CORPORATION 


GEARS —  precision-hobbed throughout, totally en- I 
Box 7, Centerbrook, Connecticut 


For your free copy of informative Bulletin PB-800, write: 


closed and with sealed-in lubricant. 
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DESIGN FREEDOM STARTS WITH ALCOA ALUMINUM 


BELL & HOWELL GOT COLOR * TAYLOR INSTRUMENT SAVED $100,000 ANNUALLY * DICTAPHONE REDUCED PRODUCT WEIGHT 


WHAT DO YOU WANT IN SCREW MACHINE STOCK? 


You can get parts in any color 
with aluminum 
The designer today who wants last- 
ing color specifies color anodizing 
with. Alcoa* Aluminum — lustrous 
color that stays new and fresh be- 
cause it's part of the metal—color 
that does not distort dimensions 
Color means eye-appeal for more 


sales. Would color attract more cus 
tomers to your product? Bell & 
Howell asked this question, then 
switched to gold-anodized aluminum 
for its new Filmovara zoom projec- 
Alcoa Screw Ma- 


chine Stock adds new beauty to 


tion lens. Now 


famous camera and projector line 


Color means eye-appeal for more 


ME IEM! 
IF utm onl "a 


satety Does vou! 


trols where 


everything 
assembly 
Alcoa \ 
Stock 


outigh 





GET DESIGN FREEDOM WITH 
ALCOA ALUMINUM SCREW MACHINE STOCK 


Result: operators now see at a glance 
what's what, make fewer mistakes. 
Color means eye-appeal for better 
identification. Screw machine parts 
of Alcoa anodized aluminum are 
easier to see, stock, inventory and 
assemble. And color anodizing adds 
extra protection to aluminum's in- 


herent resistance to corrosion. 


You buy screw machine stock by the 
pound 


Alcoa 
more parts per pound than steel or 


you machine it by the foot 
Aluminum gives three times 


brass. Aluminum machines faster 
cutting speeds as high as 1,000 feet 
Result: alu- 


minum parts can cost less than steel 


a minute are common 


or brass. It works out this way 
aluminum vs steel: machine time 
makes the difference 
aluminum vs brass: more parts 
per pound makes the difference 


Here’s another way to look at it 
1. Aluminum costs less than brass, 
machines just as fast. 
Aluminum machines faster than 
steel and won't rust. 
Aluminum scrap allowance is 
higher than either 
Taylor Instrument Company proved 
it. By converting 405; of its parts 
to Alcoa Aluminum Screw Machine 
Stock, Taylor saved $100,000 annu- 
ally. And Taylor reports performance 
equal to or better than other metals 


Designers who want less weight spec- 


Aluminum 
weighs less than steel or brass, so 


ify Alcoa Aluminum 


the end product weighs less. A switch 
to Alcoa Aluminum Screw Machine 
Stock played a major role in reducing 
the weight of Dictaphone Corpora- 
tion’s Time-Master dictating machine 
from 20 Ibs to 12.4 Ibs 

Aluminum weighs less than steel 
or brass, so it’s easier on automatic 
screw machines and uses less power 
Enterprise Manufacturing Company, 
maker of Pflueger fishing tackle, re- 
ports that aluminum gives longer tool 
life and closer tolerances on drilling, 
milling, tapping and machining 

Aluminum weighs less than steel 
or brass, so it’s easier to move, stock 
and handle. Minneapolis-Honeywell 
reports that its men like aluminum’s 
lightness, especially in the 21%” size 


they use. 


A free-machining metal, aluminum 
machines as well as free-cutting brass 


Aluminum is machined as fast as 


the machine will run. Dictaphone 
Corporation reports, "We chase an 
acme thread in aluminum with two 
passes, compared to six or seven in 


stainless." 


You can polish, buff, brush or burnish 
aluminum screw machine parts. And 
the initial fine appearance does not 
deteriorate—designers no longer need 
to worry about rusting. Bell & Howell 
reports that aluminum ensures last- 
ing, maintenance-free color. 


Aluminum scrap brings more per 
pound than either steel or brass. 
Argus Cameras, Inc., reports that 
stock 
removal. “Aluminum’s high machin- 
ability and high scrap value help 
us greatly.” 


many of Its parts require 75% 


Aluminum provides optimum design 
freedom. Aluminum gives exceptional 
machinability—limited almost en- 
tirely by machine capacity; high elec- 
trical and thermal conductivity; 
choice of any finish—or color; always 
less weight and frequently lower in 
cost than steel or brass. Summation: 
fewer restrictions on the designer 
For more about conversion to 
Alcoa Aluminum Screw Machine 
Stock, call your nearest Alcoa sales 
office. For prompt delivery of Alcoa 
Aluminum Screw Machine Stock, 
contact your local Alcoa distributor 
Send for Alcoa’s new booklets about 
aluminum screw machine stock. They 
contain direct quotes from design 
engineers, production engineers and 
purchasing agents of leading indus- 
tries on why they switched to Alcoa 
Aluminum. ALUMINUM COMPANY Of 
AMERICA, 865-I 
Pittsburgh 19, Pa 


Alcoa Building, 


«X 
hs * 
"ALCOA THEATRE" 

Exciting Advent 
Alte ste M day Eve 


ALCOA @. 





DEVELOPMENTS 


Flame-retardant XXXP laminates . 


. are on the way. Grade XXP has been on the 
market for some time; and there have been fire 
resistant epoxy-glass materials. But, until recently, 
there were no flame-retardant materials that would 
meet XXXP specifications and retain their flame 
retardancy for even a fraction of the life of the 
product. 

Now, National Vulcanized Fibre says it has one 
ready to go that is “equal in all other properties 
ind can be supplied with copper cladding for printed 
circuit use, as well as standard thicknesses (#3 to 
+ in.) to the regular XXXP grades.” Richardson Co 


Improved thermal controls . . . 


. . are being sought by Bituminous Coal Research, 
Inc. in a three-step program aimed at providing a 
new method for automatic moisture control and a 
new continuous recording system 

Says BCR: Conventional control equipment now 
in use for drying coal and other bulk materials “fails 
in some cases to produce a dried product uniformly 
consistent in moisture content. Wide fluctuations 
in moisture often occur and result in complaints 
at destination." 


To remedy the situation, BCR plans first to study 
idapt ition of existing moisture determination equip- 
ment to the drying of coal. Second, to develop a 
method whereby an electric signal obtained from 
moisture fluctuations in the coal stream could be 


Converter-detector tube 


. that shows promise for applications as diverse 
as energy conversion and frequency modulation, is 
under test at Naval Ordnance Lab. Developed in 
Canada by Adalia, Ltd., it’s called the “Orbitron.’ 
Adalia believes it has potential civilian applications, 
not only as a means for converting light or heat into 
electrical energy, but also as a device for measuring 
magnetic fields, and as an electronic component. 
As yet, no construction details are available; but as 
soon as military requirements are clarified, data will 
be released. 


Versatile electron tube is expected to find a wide range 
of applications. Navy hopes to use it in sea mines, guided 
missiles and other electronic devices. 


PRODUCT ENGINEERING * May 26, 1958 


TO WATCH 


of Chicago is introducing a material that "will retain 
its flame-retardancy for a year or more, exceeds pub 
lished NEMA values for XXXP phenolic laminates, 
and resists arc tracking." Synthane Corp. reports 
that an XXXP grade is *'in the developmental stage" 
and other laminate producers have, or expect soon 
to have, materials of this type. 

As they point out, these new grades will be adding 
extra value in the form of flame resistance to prod- 
ucts ranging from home appliances to computers 
and aircraft instruments while retaining advantages 
of the standard paper-base phenolic 


simultaneously recorded on a chart and transmitted 
to the drver-control system. ‘Third, to field-test the 
new devices in operating plants 

For initial laboratory tests, a Quaker Rogers 
capacitance-type moisture controller is being used, 
but BCR also plans to try out resistance-type units 
In the former, as BCR explains, a stream of coal 
passes between two electrodes, from which a signal 
is transmitted electrically to a recording meter. The 
amount of electricity flowing from the positive to 
the negative electrode is, in this case, an indication 
of the moisture content of the coal. 

In the resistance-type unit, two probes are inserted 
in th flowing stream of coal. Change in resistance 


indicates variation in moisture content. 





DEVELOPMENTS 


TO WATCH 


New uses for selenium and tellurium 


. are actively being sought by the newly formed 
Selenium and Tellurium Development Committee 
through a major research program at Battelle Memo 
rial Institute. 

Tellurium has long been a “job-hungry” metal. 
But the idea of looking for new selenium uses would 
The material 
was high on the stockpile list, and demand outraced 
supply. Now, says the latest Stockpile Report from 
the Office of Defense Mobilization, “Because of 
a large shift from selenium to silicon and germanium 


have seemed absurd a few years ago. 


Communicate by ultraviolet? . . 


.. . It’s more than a possibility, says Joseph L. Ryer 
son, Chief, Advanced Development Laboratory, 
Rome Air Development Center. He terms UV onc 


f the most promising media still open for exploita 


$ 


ion (the others: audible sound in the sea, upper at 
mosphere, and rock strata; and very low frequency 
radio in the atmosphere and rock strata). 

Although ultraviolet is limited to line-of-sight 
transmission, low background signal and usually high 


Manganese antiknock compound . . 


(PE—Apr 
with flying colors, looks even better as an aid to 
tetraethy! lead than as a replacement, Ethyl Corp. 
reports. On a weight-of-metal basis, the manganese 


'58, p. 5) has passed its first tests 


compound was “twice as effective as TEL in raising 


in the rectifier industry and substitution of mercury 
and cadmium for selenium in the pigment indus 
try, stockpile acquisitions are being held to small 
amounts.” 

Like selenium, tellurium forms semiconducting 
compounds (lead telluride for instance). It also has 
ability to increase the machinability of steel and 
copper. But it presents problems in handling because 
it mav be absorbed through the skin 

Battelle plans to investigate both electrical and 


netallurgical applications 


bandwidth are strong recommendations. Ryerson 
estimates that 


^ 


25,000 teletype channels, 60 wpm, 
The attenuation figure (4.4x10" 
db) is considerably better than that of audible sound 


would be pt ssible 


air too 

What’s needed to put it to work? Ryerson says 
high intensity sources of ultraviolet and suitable 
modulating equipment must be developed; but sees 
no insurmountable obstacles in the path 


the research octane number of gasoline.” But in 
combination with TEL, improvements by a factor 
as great as 6.5 were noted. The new compound 
seems particularly valuable when used in gasolines 


with a TEL content of about 3 ml/gal 


A good name, "environmental engineering" 


. is drawing attention to a new body of knowledge 
and a deserving problem: simulation of feld envi- 
ronments so products can be more accurately tested 
and fitted to the conditions they will meet in use. 
It's an old problem, but new in its breadth and 
intensity, for both civilian and military products 

As yet, few if any engineers bear the title "envi 
ronmental engineer.” But an increasing number 
have the job, and see their function as providing 
the product designer with the information and test 
ing facilities he needs. 

Devising adequate tests is far from easy. As P. H. 
Pretz of Ford Motor Company points out, torture 
tests or shock courses, which attempt to evaluate 
vehicles too rapidly by arbitrarily increasing the 
severity of the operation, can be misleading. For 
example, a test route made up ef broken beer bottles 


20 


would not provide a realistic test for tire failure. 
But if some failures had been traced to brief periods 
of high-speed operation in use—normally occurring 
perhaps once or twice a year—these speed conditions 
could be reproduced several times daily, compressing 
the time period without radically changing the con 
ditions, and providing an accelerated test schedule 
with good correlation to normal use. 

In line with this philosophy, the Institute of 
Environmental Engineers, now just 2 years old, has 
set up a committee to produce a Handbook of the 
Environment, covering specific data on temperature, 
pressure, vibration, altitude, humidity, nuclear radia 
tion. Chapters have been assigned to various mem- 
bers, and will be published as they are completed. 
The first, on low-temperature simulation and test- 
ing, is expected to be ready by August. —ARG 
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CUNT TAS 


EN 


HE ENGINEERING WEEK 


Aircraft Firms Try New Design Teams 


SEATTLE—Boeing Airplane Co. here 


has announced a from th« 
concept to the 
"group" concept in a recent realign 
ment of its engineering department. 

\ primary reason for the reorganiza 
tion, according to Boeing, is better 
management control. H. W. Whiting 
ton, chief engineer of the division, 


switch 


familiar "project" 


says, “As weapons systems and engi 


neering have become 


organization 


more complex, the necessity for 
separating the management function 
and the actual 


become increasingly 


design function has 
apparent. ‘The 
new setup will result in a more effec 
tive and efficient operation.” 

Another possible reason for the 
trend in Air Force 
missile contracting. Until fairly recent 


change is the 


years, an aircraft Company was re 
sponsible to the Air Force primarily 
only for the airframe. This responsi 
bility began to change with 
contracts 
with the 


which Boeing and other companies are 


missile 


changing entirely 


and is 


new weapons systems for 


submitting proposals to the Air Force. 


[he prime contractors becomes re 
sponsible for everything, which means 
all the 


components, subcontractors 


training programs, bases, etc. Manage- 
g g g 


within the 
prime contractor’s plant but with the 


ment of design, not only 


various subcontractors, 


ecomes a 
problem 


he Project System, it’s generally 


conceded, results in a closely knit 


operation. ‘The project 


a position to 


engineer is in 


exercise direct control, 
define jobs, delegate responsibility, and 
instill in his group a competitive feel 


ing that gives members pride in their 


I 

own accomplishments 
\ Group System permits an organ 
ization to get people with highly de 
veloped specialized skills who could 
not justifiably be assigned or charged 
to any one single project. Similarly, 
better facilities and equipment are 
possible for a group whose operations 
are applied to a number of projects. 
Work assignments can be scheduled 


on an organized basis, both for per- 


sonnel and equipment, so that dupli 
ion is avoided and maximum time 
lization obtained. 

General feeling is that the state of 


the art is advancing so 


$ 
Cal 


it 
utl 


rapidly, and 
the products themselves are becoming 
so complex, that specialized groups 
minimizing the 


ire a necessity for 


ime required to turn new ideas into 
hardware. 

Most companies in the Los Angele 
this. From W. E 
Woolwine, chief engineer for North 
rop: "In the aircraft industry, 


plexity has reached the point where a 


irca agree with 


com 


‘pure’ system is no longer practical for 
1 diversified operation.” 
Northrop, trying to de 
termine the blend of the 
project” 


have been 
group” and 
| that will 
uit their own operations. 


| 
Northrop's Dept. i 


Engineering 
organized in groups (design engineer 


organization best 


Pour Your Own... 


Most, like 


l 
ing, analytical, 


porting directly to G e 


to the 


system, 


of engineering. To add 


flexibility of a project-oriented 


the various project offices (whose man 


igers also report directly to Douglas 


draw upon the groups for the 


required 
pecialists who will be concerned with 
their particular projects although they 


continue to be members of their own 


groups 
Where expedient, North: 


ent sometimes sets up a 


1 
specialists tem- 


leam” made up of 


rly separated from thi 
[n subcontract 


Ir Own 


work this may 


"IOups 
be done to simplify the exchange of 

rmation with th« 
W oolwine 


rent trend towards 


1 rir tractor 
int prime contractor 
I 


points out that the cur 
i ' 1 


fewer and 


veapons systems l 
I 


re 1315 s 1T f 
results in inci 


bcontracting between major aircraft 


companies, requiring greater attention 


special shape silicone rubber seals of production quality at low cost is the policy 


of Tru-Scale, Inc., Wichita, Kansas. 


Reason 


for the special seals is the company's 


epoxy-glass compression and vacuum molds, which are used to produce polyester 


glass prototype parts. Custom molded seals of ordinary rubber were too expensive 
for the special molds, and various kneaded mastics deteriorated upon contact with 


the polyester resin. To get around this problem, the company routed a groove of the 
proper cross-section out of birch-faced plywood. After filling the groove with Dow 


Corning's Silastic RTV, it was allowed to set overnight. The overflow was trimmed off 


and the seal taken out (above). 


The grooves could be rectangular or V-shoped as well 


as U-shaped, and any configuration rather than circular. Seals up to 48 in. in dia. and 


V4 x 34 in. cross-section have been made 
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to the problems of intercompany com 


munication 

Radio- 
plane, the system is organized for the 
The complex the 
the more group support is 


At Northrop’s subsidiary, 
product. more 
product, 
needed. With products ranging from 
relatively simple “off the shelf” radio- 
ontrolled target planes to guided 
nuclear missiles, Radioplane gives 


serious consideration to the communi- 
cations burden which is part of the 
group system. For complex programs, 
the company will use a Project-Office- 
ind-Group system, but also will turn 


an appreciable number of jobs over 
to teams made up of versatile engi- 
neers who will request group support 
for tasks the teams cannot solve. 
Rocketdyne, Div. of North Ameri 
can, has just announced a Program 
Manager program, intended to im- 
prove the coordination and follow-up 
on each of the major programs handled 
by the company’s functional divisions. 
An interesting feature of this program 
is that it sets up a Program Engineer 
who is responsible for customer con- 
tact as well as establishing and ad- 
ministering the engineering plan of 


action for the program. The project 
engineer manages a team that directs 
design and development work and co- 
ordinates the technical efforts. 
Lockheed uses a project system, but 
leans heavily on specialized support 
groups to avoid wasteful duplication. 
General Electric allows _ itself 
freedom to combine project and group 
systems. In where tech 
nology in a particular field isn’t chang 
ing too much, GE says the group 
system alone works well. But, if the 


field is one of rapidly changing tech 


situations 


nology, a combination works best 


British Develop Fully Automatic Transmission 


New Yorx—A fully automatic, me- 
chanical transmission that replaces 
and is competitive with a synchro- 
mesh gearbox and clutch has been de- 
veloped by Hobbs Transmission Ltd 
of Leamington, England 

Hydraulically activated with four 
speeds and reverse, the Hobbs trans 
mission, according to its designers, is 
more suitable for vehicles of moderate 
ower since it avoids power losses of 
torque converter 

It has been released for use in pas 
senger and multistop delivery vehicles 
that have transmissions of 6! cu in., 
1.5 cu in., 152.5 cu in., and 213.5 
cu in. Larger sizes up to 1100 ft/lb 
torque are already in service on buses, 
dumper trucks and rail traction. En- 
zine sizes from 15 to 1500 cu in. and 
up can be accommodated. 

Ihe driver has only to open the 
throttle. Increase of 


engine speed 


A clutch engaged 


E broke opplied 


causes automatic engagement if the 
lever is at automatic. With the pedal 
fully downward at kick-down position, 
the gear changes take place at much 
higher speeds so that maximum per- 
formance can be obtained in each 
ratio. Drive is automatically disen 
gaged when the vehicle stops, reduc- 
ing manual effort in traffic. 
l'ransmission is provided with over 
lever can be 
moved into various positions giving 
neutral, Ist, 2nd, 3rd and 
automatic. Maximum safety is pos 
sible when descending hills or driv- 
ing on icy roads by permitting a lower 
gear to be selected merely by moving 
the The unit is designed to 
prevent engaging of lower gears dur- 


riding control while a 


reverse, 


le CI 


ing excessive speed, and reverse can- 
not be selected while going forward 

In principle, the four speeds and 
reverse of the Hobbs transmission are 





All clutches ond brakes 
released 


brought into operation by directing 
the oil pressure to the appropriate 
clutches and brakes. The “A” clutch 
is engaged for all forward ratios; to 
change to another ratio, just disengage 
one brake and engage another 

There are no compound changes in- 
simultaneous engagement of 
more than one clutch or brake. The 
urged into cn 
by hydraulic 


closed by a diaphragm which forms an 


volving 
friction surfaces are 
gagement pressure en- 
actuating member of about the sam« 
is the friction 

o engage the dc 

I gage tl under 
pressure delivered by a pump is led 
through the valves to the space en- 


area surfaces 


clutch, oil 


closed by the diaphragm which trans- 
mits the pressure to the friction fac 


ings—this move is omplished with a 


When 
sure is exhausted from the space, the 


pressure plate the oil pres 


yressure plate is disengaged by springs. 
I plat lisengaged by springs 





Power path of automatic transmission . . . 


Three-figure diagram shows how some of the various ratios are 
obtained. The "A" clutch is engaged for all "forward" ratios; 
to change from one ratio to another, it is only necessary to dis- 
engage one brake and engage another. There are no compound 
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changes involving more than one clutch or brake at the same 
time. "B" clutch is of smaller capacity than "A" clutch as it 
transmits only part of the torque in direct ratio. It is used for 
reverse and the smaller capacity facilitates maneuverability. 
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Consumers' Spokesman Blasts Cars 
from Stem to Stern and Tailfin 


Wasuincton—An expert in the field 
of automobile testing and evaluation 
standard modern American 
cars aren’t selling because their styling 
interferes with efficiency and passen- 
ger safety. 


believes 


Laurence E. Crooks, a 20-year au- 
consultant for Consumers 
Union of the US, put it this way in 
testimony before Sen. Estes Kefauver 
and his antitrust subcommittee: 

“A large proportion of cars do not 
find buyers in today’s market because 
the cars fail to come up to a tighten- 
ing standard . . . of what a car should 
be like, what it should do, and how 
it should behave while doing it." 

Sen. Alexander Wiley (R.-Wis.), 
whose home state has a perennial 
problem of supply and demand in 
dairy products, wondered if the slack 
demand in autos might be caused by 
overproduction. At least, Wiley ob- 
erved, “I doubt it's because cars are 
too large—an awful lot of large 
ought before.” 

But Crooks, admitting production 


tomotive 


i Cars 
vere | 

ind consumption have something to 
do with demand, stuck to his guns: 
"Auto buyers are backing away from 
to look for 
more practical, and wondering why all 
the enthusiasm about those little for- 
He added parenthetically, 
“My testing staff isn't wondering, we 


dreamboats something 


eign cars.' 
have tested 37 small foreign cars, of 
20 different brands." 

Crooks said his organization ordinar- 
ily says little about styling unless it 
interferes with the car's functioning 
or with the driver's functioning. But 
he didn't mind telling Kefauver 

Sometimes it seems as though mod- 
ern styling was created only to hinder 
both car and Things aren’t 
that innocent, though; when a styling 


driver. 


feature vies with a practical feature, or 
a safety feature, styling usually wins.” 
One of Crooks’ examples: “The sharp 
ridge formed across the lower edge of 
the sharp instrument panel on the 
1958 Chevrolet. Its decorative value 
is nil, its safety value negative—every 
schoolboy knows a sharp edge will 
cut deeper on impact than a flat sur- 
i E 


race 


Ihe main objection to styling, said 


the shoppers’ expert, is that manufac- 
turers let it “ride roughshod” over 
other characteristics in a car—head- 
room, for one—which could lead to 
more efficient, safer operation or to 
greater comfort. There is no reason 
why cars cannot be built so motorists 
could travel 50 mph with the windows 
open, yet not suffer wind noise or 
wind blast, he said. 

Crooks admitted the late model cars 
steer better, handle better, ride better 
—in short, the “low look is not with- 
out reward." Glass area has increased 
and Crooks likes this too. 

But he finds quality is "going down- 
hill": On a batch of twenty 1958 cars 
tested by Consumers Union, defects 
ran from noisy axle gears, a hole in 
a cylinder, many broken speedometer 
cables, to improperly aimed head- 
lights. Quipped Crooks, “This is not 
a convincing argument that ‘you auto 
buy now’.” 

Most of all, 


manufacturers for 


the 
overemphasizing 


Crooks criticized 
horsepower, which has added to op- 
erating cost in wear and durability. 
“The but not the cost, of 
going from 0 to 60 mph in 10 seconds 


is, I suspect, dubious.” 


charm, 


New York Hosts 4th 
Automation Show 


New Yorx—The Interna 
tional Automation and 
Congress will be held on June 9-13 at 
the New York Coliseum with 
than 175 exhibitors i 


Fourth 


Exposition 


more 
1 attendance and 
14 technical sessions with 40 
scheduled. In 


papers 


addition, many com 
YU-minute ex 


lecture-demonstra 


panies have scheduled 
hibitor clinics of 
tions based on operating equipment 

Titles of a few of the papers are: 
Automatic Manufacture for High Pro 
duction; Automating a Large Low 
Volume Product; The Effective Selec- 
tion of Measurements for Process Con 
trol; Electrohydraulic Relays in Con- 
trol Systems; Automatic Control of 
Aircraft; Automatic Weighing While 
Conveying; Making Automation 
Work; Automatic Reduction of Lab- 
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oratory Data; Cybernetic Machines in 
Industry; Automation of Integrated 
Production Lines; and others. 

Robert W. Carson, Managing 1 
tor of PRopucr ENciNEERING and Rob 
ert E. Abbott, Associate Editor, each 
will chairman 


one of the technical 


sessions. 


Coming 
Events 


MAY 


26-28 National Office Machinery 
and Equipment Exposition sponsored by 
National Office Management Associ: 


Conrad Hilton Hotel, Chicago 
Se Luz s I lustries Asso 


lectronic Industri 
ciation, second conference on Maintain- 
ability of Electronic Equipment. Univer 


sity of Pennsylvania, Philadelphia, Penna 
JUNE 


1-6 . . . . Industrial Research Cor 
sponsored by Department of Industrial an 
Management Engineering, Colum 

it Arden House, Harriman, N. Y 

1-4.. Ameri 
Association, 42nd annua 
Homestead, Hot Springs, 
2-6 .. 

Materials, 


` $ me 
SPCCLTIO 


an Gear M 


1 


2-4 . 
tion, 
4-5 . 
age! 
Ohio 
9-12 


nee 


AUGUST 


19-22 
Convent 
Los Angel 


SEPTEMBER 
24-25 


th annual symp 
, at Rackham M 


Detroit, Mich 


troni 
Lronics 


OCTOBER 
5-8 
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Sintering Concepts Contradicted 


How do 


cles get sintered into useful shapes? 


PHILADELPHIA metal parti 
[his phenomenon has been explained 
in several ways, but generally it is 
that the 
definable uniform 
Actually, such is not the case. 

Fhe metal particles always are ir- 
regular in both size and form, and are 


theorized ction occurs be 


} 


tween shapes and 


spaces. 


| 


tumbled together in random fashion. 
This has meant that geometric models 
of sintered structures used as a basis 
of theories to explain the process gen- 
erally have led to disappointing results 


APPLY TOPOLOGICAL GEOMETRY 


At the 
the Metal Powder 
Professor | N. 
Institute of 


yplication of 


recent annual meeting of 


Association here, 
Rhines of Carnegie 
Technology proposed an 
topological geometry to 

This approach 

to permit an explanation of the 
rrelationship of the particles and 


1 
problem new 


in a metal powder compact, 


immediately after compaction 


throughout the sintering process, 
the particles join together at one or 
internal 


hannels shrink, divide, or disappear 


nore weld points, and as 


Within the framework provided by 


Rhine's work, sintering can be divided 


AEC Travelling 
4 Fusion Roads 


WASHINGTON 


Ihe Atomic 


Commission is seriously pursuing not 


Energy 


ne, but four routes to the goal of 
making electric power through con 


They 


until 


thermonuclear fusion. 


trolled 
won't be completely unveiled 
next September's meeting of leading 
atomic scientists at Geneva. 

l'hrec 
cing developed, in addition to the 
pinch bottle" disclosed by AEC last 
January. None has achieved a thermo- 
nuclear reaction as yet, and a working 


would-be fusion devices are 


b 


fusion reactor is still years away. 
All four experimental methods in 
volve attempts to heat and compress 
ionized deuterium (heavy hydrogen) 
until charged particles are heated to 
100 million 


degrees centigrade o: 
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into three sequential stages, which 
correspond to periods of weld neck 
growth, formation of closed pores, and 
the disappearance of porosity 
Sintering, which is a single geomet 
ric process that reduces total surface 
area, shows four almost independent 
functions: densification, rounding of 
internal surfaces, closure of interpore 
connections and segregation of poros 
ity into fewer but larger spaces 
Densification is caused only by plas 
tic deformation, except in the surface 
laver and during the final stage when 
average pore-to-surface distance ap 
proaches half thickness of the body 
Local rounding and minimization of 
surface area of the porosity can be 
effected bv vapor transport, surface dif 
fusion, volume diffusion, and plastic 
flow. Because the vapor transport's ef- 
fect may be controlled by varying the 
atmospheric pressure in the sintering 
furnace, the rate of rounding may be 
varied independently of other kinds 
of geometric changes. 
Closure of interpore 
either 
tion of the powder mass, or from 


densification by plastic flow 


connections 


must result from pre-compac 
Closure 
may be completed by local surface area 


minimization 


[he troubk 
omes in keeping the neutrons away 
from walls of the 


pinch bottle, this is done by magnetic 


more and fusion occurs 


container. In the 


fields inside the container to “pinch” 
the gas away from the walls 

[he three 
efforts to confine the gas by (1) ap 


newer devices involve 
plying an external magnetic field, then 
the charged particles 
with a pulsating “magnetic pump,” 
(2) trapping the particles inside a 
football-shaped “‘magnetic bottle,” 
within which they are bounced back 
ind forth thousands of times, and (3) 
getting off to a head start by injecting 
particles which already are superhot 
into a magnetic container. 

Although AEC officials indicate 
guardedly they expect to make a good 
showing at Geneva, they warn there’s 
no proof it will ever be practical to 
make power by such methods. 


superheating 


STAGES OF 


FIRST 


Three stages of sintering 

. are represented by compacted particles 
first model, left) before the growth of 
In the 
second model, the weld-neck growth has 
just reached the stage at which some faces 
have closed. All faces have closed in the 


weld-necks has begun in sintering. 


third model, isolating the internal cavity. 
The fourth model shows complete disap- 
pearance of all voids. 


Timken Automates 
Railroad Bearing Plant 


CoruMsus, Ouio—"'Boxcar hotboxes" 


may be only history if the brainchild 
of C. I 
gincer of Timken Roller Bearing Com 


Eastburg, assistant chief en 
pany's Railway Div., can lower buying 
It IS à fac 
torv-sealed, pregreased roller bearing 
package to fit all American Association 


+ 


of Railroads axles, and 


resistance of US railroads. 


} } 
Timken has 


gambled $7,000,000 on an automatic 
plant here to make them. 

Ihe venture resulted from a world 
wide study Mr. Eastburg made several 
years ago, after which he designed a 
practical conversion method to apply 
these bearings in place of the original 
US and most 
foreign railroad wheel assemblies, with 
More 
helped persuade the 
Timken SkF, Hyatt) to swallow 


differences and come up with stand 


sleeve bearings on any 
out scrapping axles or frames. 
important, he 


big 3 


ard interchangeable kits. 

Fhe Timken facility here starts with 
steel bars and tubes (made of 4620 oi 
special Krupp steel from Timken’s 
own mills) and delivers pre-greased 
precision railway journal bearings ready 
for shipment. Each machine gages its 
own work with automatic pneumatic 
or electric gages. Deviations are auto 
matically human 
help. The 26 operators per shift do 


not directly handle the pieces, but 


corrected with no 
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SINTERING 


SECOND THIRD 





spot check for accuracy, and change 
grinding wheels and cutters. Output 
is about 30 bearings per hour, and this 
can be for 3 shifts per day. 

The controls, although automatic, 
are simple to understand. John Rundt, 
chief engineer of Research and De- 
velopment, felt that exotic controls 
could quickly double the price of a 
machine, eliminating profit. Electrical, 
mechanical, pneumatic and hydraulic 
controls shared about equal status 
throughout the operation. Rundt was 
unwilling to state preference of one 
because each does a 
Although Timken 


specified the performance and recom 


over another, 


variety of jobs. 
mended the general design of each 
machine, the 
lected the components from their own 
Hvdraulic 
panels are vertical, like electric con- 
trol panels 
Emphasis is on 


machine builders se 


preferred sources. control 


close automatic 
quality control. Pneumatic in-process 
gages hold production tolerances to 


0.00005 surface 


inch. An electronic 
checker using phototubes completely 
scans 45 rapidly rotating bearing roll 
ers per minute, and throws out any 
that are scratched 

Carburizing and heat treating is vit 
tually unattended—a major accomplish 
ment, The Surface 


furnace (about 


first of its size 
Combustion Corp 
100 x 50 ft including auxiliaries) per- 
forms 15 major operations, continu 
ously delivering parts with 59 to 61 
Rockwell C hardness down to 0.06 in 
depth. 
special RX gas made on the spot, and 
temperature is held at 1700 F. Parts 
are variously heated, quenched, 
washed, dried, reheated, etc 

Pres. W. E. Unstaddt and his staff 
feel that India, England and South 
Africa are ahead of the US by jump 
ing on the roller-bearing bandwagon 
Sleeve bearings are referred to as “‘fric 
tion bearings” at Timken, and they 
claim data to prove that overheating 
occurs 1500 times more frequently in 
sleeve railway journals than roller. To 
this advantage Timken says that roller 
bearings add 
weight, vastly simpler inspection, pre 
if all rail 
roads change over) of $244,000,000 
per year. It that 
despite the current recession, every 
railroad must eventually make this 
economy maneuver. At present, how- 
ever, orders are still few 


Carburizing atmosphere is 
S | 


lower friction, lower 
dicting an estimated saving 


is also convinced 


Sylvania Dedicates New Plant; 


Irvine Lists Future 


WILLIAMSVILLE, N. Y.—The presi- 
dent of Sylvania Electric Products, 
Don Mitchell, predicted that $5 bil 
lion of the nation’s expected $47.3 
billion defense spending plans will be 
spent for electronics. The occasion 
was the opening of Sylvania’s new 
Amherst Engineering Lab in this Buf- 
falo suburb. 

Ihe dedication indicated the stress 
placed on electronics as a weapon in 
itself, and the steps that companies 
like Sylvania are taking to get into the 
systems end of the business. (Syl- 
vania’s Electronic Div. is prime con- 
tractor and weapon system manager 
for PLATO, an anti-missile missile 
system for defense of field armies). 

It also showed how electronics 
manufacturers are moving in on a 
field once monopolized by the air- 
frame industry, (PE—May 19, ’58, 
p- 7). The Williamsville lab will spe- 
cialize in the field of 
ures, radar, navigation, and communi- 
cations. 

Lt. General C. S. Irvine, Air Force 
Deputy Chief of Staff, Materiel, guest 
speaker at the dedication said that 
both piloted vehicles and missiles will 
be essential to Air Force needs. 

“The sequence of progression with 
piloted vehicles from now on starts 


countermeas- 


of the long range 
bomber, the B52G, now in produc 
tion. It will have greater range and 


with a new version 


countermeasure capabilities than its 
predecessor; its firepower is increased 
with the Hound Dog air-to-surface 
guided missile. 

“The B-58 
approaching the operational stage and 
will replace the B-47 and provide 
supersonic support for the B-52's. The 
B-58 will be operational at altitudes 
well over 70,000 ft. and at speeds over 
Mach 2." 

Departing from his prepared speech, 
Gen. Irvine said that “It disproves the 
people with 22-cal. minds who said the 
B-58 wouldn’t fly, wouldn’t meet the 
range and speed requirements, and 
wouldn’t do what it was supposed to 
"In fact," Gen. said “it has 
exceeded both range and speed re 
quirements.” 

Speaking of the B-58, this plant ded- 
ication was different than most. The 


supersonic bomber is 


Irvine 
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Projects 


curtain covering the dedication plaque 
was rigged to open on voice com 
mand. Whose voice? That of the pilot 
of a B-58 which swooshed low ove: 
the new lab. at the appropriate time 
in the ceremonies. 

General Irvine said that the next 
generation of piloted air vehicles will 
include the B-70 (chemical bomber 
and a long range interceptor—the 
F-108. In all probability they will b 
a radical departure from present con- 
figurations. Operational aititudes will 
be above 75,000 ft. at speeds over 
mach 3. Radar systems for these planes 
will have far greater range than do 
those of today. 

“Beyond 


said, “the next generation of piloted 


these,” General Irvine 


weapons systems will be space vehicles 
The next step will be the X-15 at 
3,600 mph. After that the DYNA 
SOAR project which will put man in 
orbit for one or more trips around th 


earth.” 


Stage Competition 
for Design 
of Plastic Products 


Cuicaco—To stimulate 
plastic materials in new pi 
the improvement of 
through the use of plastics, 
cago Molded Plastics C 
Il, is running the 
competition 

[his competition 
person or organizatio 
manufacture of pr 
made partially or 
which are 
or pressure f 
plastic or 
parts must be recent produ 

commercially ava 


1957. 


Ihe prize is $1,000, plu 


thermosetting 


the winning 


> winner will be 
cs Show in Chi 
or further information, w 
I’. Cruse, Society of the Plastics 
Industry, 250 Park Ave., N. Y. 17, 


N. X. 


25 





Cleaner Fuels Arrive 


LiNDEN, N. J. 


Reduced engine de- 


posits and more power for the gaso- 
] 


ine dollar are promised by Esso Stand- 
ard Oil Co. as a result of research with 
and ultraviolet light. 
The developments include a new com- 


radioisotopes 


bustion control agent as well as a new 
type gasoline 

It had long been known, says Esso, 
that some of the hydrocarbons in pe 
troleum have a much greater tendency 
to form But the 
ones? To find 
> Research and Engineering 


engine deposits 


problem was: which 


I 
out, Ess 


turned to radioisotope-labeled com 


pounds—compounds in which “nor- 


mal” carbon is replaced by readily 
detected radioactive carbon 14. These 
tudies showed that the deposit-form 
ing hydrocarbons were primarily the 
heavy (high boiling) aromatics 

Next step was to detect them so 
Here ultra- 
iolet light supplied the answer. Ab 


sorption 


they could be removed. 


of ultraviolet radiation, savs 
good indicator. Except for 
the constituents 


C: aromatics, 
of gasoline let ultraviolet pass through 
without hindrance, X-ray fashion. 
Esso admits that removal of these 
ompounds does not solve every com- 
bustion chamber problem. There are, 
unavoidably, some deposits left—and 
these are being attacked with the new 


ombustion control 


agent. 
controlled-hydrocarbon 
with the 


agent, are 


The new 
new combustion 
into 
the general consumer field in the form 
of New Formula “Golden” 
Extra” gasolines that will, Esso pre 


g isolines. 


ntrol now moving 


and "Esso 


dicts, "outperform gasolines costing 
2¢ and 3¢ more.” 

Esso's research on this project lasted 
34 years and than a 
Scientists 
it the Research Center believe that 
the basic knowledge required to pro- 
duce the fay 


have been 


involved more 


million miles of road tests. 


rable results could not 
obtained by any other 
method than radiation research. Only 
about 15% of a modern motor fuel is 
as nature formed it 
chemically altered refinery 
change-over and movement of the new 
gasolines to bulk storage was begun 
about two months ago. Esso says that 
its premium gasoline ratio has in 
creased more than 10% since its intro 
duction of three-grade marketing. 


the rest has been 
General 
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READER TO EDITOR 


Copper Under the Sun 
To the Editor: 

We are very much interested in 
solar heating activity and are quite 
familiar with the houses listed in your 
news story (Mar. 10, p. 26). You give 
credit to aluminum sheet as the radi 
ant absorbing surface in the MIT 
House but this necessitates the use of 
copper tubes which are serpentined 
and fastened on to the aluminum 
sheet. A more efficient system 
been used in the Arizona House where 
Revere copper Tube-In-Strip is used 
as the solar collecting surfaces in the 
movable louvers. 

We find that, with the exception 
of the MIT House, Revere copper 
Tube-In-Strip is doing the work for 
solar collecting surfaces where water 
systems are used. In addition to hot 
water systems, hot air systems have 
been designed into some installations. 
Considerable work in the past was 
done with glass, such as the current 
house in Denver. However, we find 
that aluminum Tube-In-Strip is now 
being designed in systems 
where corrosion is not a problem. 

—C. J. PLovanicu 
Revere Copper and Brass Inc. 
New York City 


has 


hot air 


Living Language 
To the Editor: 

Don't let literary prudes keep you 
from using live language like “exotic 
metals" (Mar. 17, p. 66). My Web 
ster's New Collegiate Dictionary gives 
"excitingly strange" as one of the defi- 
nitions of “exotic.” What better? 

—Roy CRABTREE 
Florence, Ala. 


Engineers—Part of 
Management 
To the Editor: 

Mr. Amann unwittingly has singled 
out the real reason that engineers op- 
pose an engineers’ union. (“Points of 
View,” Apr. 21, p. 37). He comments 
that (EJC's) "salary surveys . . . are 
. » . heavily distorted by including the 
salaries of engineering managers. . . ." 
Engineers in most companies are at 
present considered part of manage 
ment rather than labor. Furthermore, 
engineers are sharply restricted in pro 


motional opportunities as long as they 
remain engineers. The only hope that 
an ambitious engineer has to gain a 
high salary, an important position, and 
great prestige is to become an engi- 
neering manager. 

If engineers formed a union and 
engaged in collective bargaining, man 
agement would from that time con 
sider them beyond the pale. They 
would be supervised by people who 
have never been engineers, who do 
engineers or their 
problems, and who would regard engi 


not understand 

neers as clever technicians. They pre 

fer to remain on the side of manage- 

ment, and someday, just possibly, help 
distort EJC’s salary survey. 

James D. SUTHERLAND 

Oxnard, Calif. 


Pen Name 


To the Editor: 

The derivation of words denoting 
writing instruments ("Interesting to 
Note," Apr. 14, p. 7) is interesting 
Our pen is undoubtedly a cognate of 
the Italian penna meaning a feather 
is well as a pen, and indicates what 
the pen to be The 
French probably wrote more softly 
a plume. As for lead, 
Cennino Cennini, in a book on art, 
written probably after 1396 and cer- 
tainly finished before 1437, has the 
following: 


used made of. 


they used 


"Anchora puoi . . . disengniare . . 
con istile di pionbo; cioe fatto lo stile 
due parti pionbo, e la parte stangno, 
ben battuto a martellino. (You can 
also draw with a lead stick; made of 
two parts lead and one part tin, well 
beaten with a small hammer." ) 

As for penicellum your derivation is 
correct, as far as it goes. The cellum 
part of it is the diminutive suffix, 
translated "little" (could 
“thin” ). 

Incidentally, there is even a possi 
bility that our good Cennino may 
have used graphite: 

Also to draw I have found a cer 
tain black stone, which comes from 
Piedmont, which is a soft stone; and 
you can sharpen it with a pen knife, 
for it is soft. And very black. This is 
from Cennini's Il Libro dell 'Arte, as 
edited by Daniel V. Thompson, Jr. 

FELIX GIORDANO 
Detroit 


also be 
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mm Silicone News 
CORPORATION 
FOR DESIGN ENGINEERS No. 50 


"SEAL IN" DEPENDABILITY 
WITH SILICONE RESIN 


Engineers at G-M Laboratories, Inc., 
Chicago, take no chances on the per- 
formance of servo motors intended 
for high temperature or high humidity 
service. They virtually “seal in” depend- 
ability by impregnating the stator coils 
with heat-stable, moisture-proof Dow 
Corning 7501 Resin. 


G M 


NEW LAMINATES WITHSTAND 1200F 


Heat-reflective silicone-glass laminated y metallizing one side ) 
parts that actually repel heat and with- 
stand exposure to temperatures as high 
as 1200 F are now produced by Swedlow 
Plastics Company, Los Angeles, for use 
provides a lid, bubble-fi mass inside as heat dams and as light, heat-stable 
the case. As a result, the zont. Pg. structural parts. 


Versatile Solenoids More Reliable With Sy in: bum We 


New evidence of the high temperature 


performance possible by using magnet 
wire coated with Dow Corning Sylkyd 
Enamel comes from West Coast Elec- 
trical Manufacturing Corporation, Los 
Angeles, producer of miniature sole- 


noids for aircraft missiles. 


West Coast Electrical uses Sylkyd enam 

eled magnet wire their Wesco A-4, a 
OZ contin 

three pound pul 

Sylkyd enameled wire increases 

and ups allowable ambients to 250 F, [ 

mitting total operating temperature of 


$00 F. By making it possible to locate the rvic fe by five! No. 507 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 





DOW CORNING 
CORPORATION 


Invisible Silicone Film Protects Reflector Finish 


Eastman Kodak has found that an easy 
and practical way to protect the finish 
on its newest photoflash reflectors is to 
apply an durable sili- 


invisible but 


cone film. 


Ihe vacuum-metallized plastic surface on 
reflectors has 


old 


and 


Eastman's photoflash 


new 


reflective than stvle 


finished 


more 


power 


aluminum units repre 


a new high in reflector efficiency 


Io assure maximum user benefit, the com 


has taken every precaution to safe- 


After the reflectors are 
they 
sh which is topped off by 


iard this finish 


vacuum-coated, get a clear coat of 


a dip in 


olution of Dow 200 Fluid 


Corning 


According to Eastman: “Experimentation 


has established that a very light application 
fluid to reflector 


duces finger-printing and increases scratch 


i abrasion 


silicone the surface 


resistance 


Fhe 
reflectors in a 0.2% 


silicone film is applied by dipping the 
solution of Dow Corn- 
200 Fluid of 33 centistokes viscosity 
low-flash naphtha. The naphtha is 
Dow Corning Corporation, Dept 
506 507 


$n $50" 


865, Midland, Michigan 
508 509 510 
513 5M 


Please send me 


515 
NAME 
TITLE 
OMPANY 
STREET 


CITY 


allowed to evaporate reflectors 


are packaged a 


before the 


Excellent wetting and spreading character 
Dow 


ical means of 


istics of Corning 


200 Fluid provide a 
pract ipplying a smooth 


that 


con 


tinuous, nonoily film 


is invisible, dry 


heat-stable and water repellent Its resis 
an excellent 


No. 508 


tance to oxidation makes it 


nongumming, durable film 
SEAL IN” DEPENDABILITY Cons 
stator coils are completely protected against 
vibration, oxidation, corona, and moisture 
despite high temperature service. Even after 
100 hours at 300 F, for example, leakage 
resistance of the 5600 rpm motor shown is 
S00 megohms at 500 volts dc. 


Other Facts 7501 Resin: 


ventless, silicone resin has excellent dielec- 


About This sol- 
tric properties and good thermal conduc- 


tivity. It will withstand continuous service 
at 400 F 
500 I 


and intermittent exposure up to 
Dow Corning 7501 Resin is ideal for 
impregnating or encapsulating 


motors, transformers, electrical 


miniature 
and elec- 


No. 509 


tronic assemblies 


Silicone News 


NEW LITERATURE 
AND TECHNICAL DATA 


ON SILICONES 


"Reactive Silicone Resin Intermediates” recently 
published in Paint and Varnish Production cites 
advantages and limitations of 
with 


medium and long oil alkyds 


copolymerizing 


silicone intermediates epoxies or short 


No. 510 
e 


Silastic Adhesive S-2200, an easily applied, quick 
vulcanizing 





material, silicone 


Tests 


effectively bonds 
rubber to metals or to silicone rubber itself 
affirm its marked Over 


superiority previously 


available adhesives No. 511 


"A New Diffusion Pump Fluid" reprinted from 
VACUUM SYMPOSIUM TRANSACTIONS is a com 
prehensive report on the properties and advan 
fluid 


Dow 


tages of a new diffusion pump recently 


made commercially available by Corning 


No. 512 


Corporation 


1958 Guide to Dow Corning Silicones—consists 
of 16 filled with data 
suggesting ways in which you costs 
simplify designs, improve performance and add 
sales appeal to your products with Dow 
Cross indexed for handy ref- 


pages and illustrations 


can cut 


new 
Corning Silicones 
erence, this all-new Guide includes properties 
and uses for the silicone products developed in 


No. 513 


recent months. 
^ 


Antifoam B, the lowest priced silicone foam- 


killer, has greater stability than any other water 
dilutable silicone defoamer commercially avail 
able. Antifoam B will not separate, oil out, settle 
or precipitate in most applications; retains uni 
formity and adverse 


effectiveness even under 


storage or operating conditions. Ready to use, 


it requires no diluting or pre-mixing. No. 514 
w 


Protective Finishes and Maintenance Paints, 
made with Dow Corning Silicones, are available 
from more than 50 formulators listed in a 4-page 
brochure that describes how these heat, moisture, 


| and oxidation resistant coatings improve product 


No. 515 


finishing, and reduce maintenance costs, 


SILICONE NEWS is published for product design and development engineers by 


first in 


silicones 


Dow Corning CORPORATION 


ATLANTA 


CANADA 


BOSTON CHICAGO CLEVELAND DALLAS DETROIT 


GREAT BRITAIN 


MIDLAND. MICHIGAN 


LOS ANGELES NEW YORK WASHINGTON, D.C 


FRANCE BAIN, PARIS 





NOW AVAILABLE - 50 to 6000 rpm 


shell-type, dc water-cooled 
motor with static controller 


HIS infinitely variable-speed motor and 
control system was designed for a machine 
tool company for its profile milling machines 
Reason: air-frame and missile builders require 
all-purpose motorized spindles for machining 
titanium, steel and aluminum 
Special Allis-Chalmers engineering provided 
a dc shell motor and static control to perform 
this duty. With the equipment went A-C 
assurance of nation-wide engineering service 
to back operation in the field. 


This is one example of A-C engineering 
skill. Combined with a broad line of standard 
motors and national service, it can mean real 
benefits for your process or equipment. 


CLOSE-UP of new Allis-Chalmers de 


shell motor mounted in customer's hous- 
ing illustrates compactness 
cooled and hos oil-mist lubrication 


Contact your A-C representative, or write 
Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin, 


STATIC GRID CONTROL, newly 


developed by Allis-Chalmers, has thyra 
trons to allow for high and low speed 
range, and automatic acceleration 
through the entire range 


It is water- 


w^ ALLIS-CHALMERS 





spacemaker cylinder 


uality Engineered 


to give quality results 


You get more—much more—when you specify 
and use any of T-J's complete line of 
Spacemaker cylinders. The Spacemaker is 
engineered to give you better, more accurate, 
and longer service—offers, exclusively, many 
extras that are STANDARD, 

AT NO EXTRA COST! 


Designed to eliminate tie-rods, providing 
greater strength saves space... reduces 
manhours and costs in all push-pull-lift 
operations. OFF SHELF DELIVERY in a wide 
range of styles and capacities, with 64,000 
combinations. Write for catalog SM 56-2 
with complete engineering details. 

rhe Tomkins-Johnson Co., Jackson, Mich. 


&2) TOMKINS-JOHNSON 


RS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 
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with Extras... 
at No Extra Cost! 


METAL PISTON ROD SCRAPER 
. . Standard at No Extra 
Cost! 


NEW “SUPER” CUSHION FOR 
AIR . . . Standard at No Extra 
Cost! 


CHROME PLATED CYLINDER 
BORES AND PISTON RODS... 
Standard at No Extra Cost! 


ONE PIECE PISTON . . . Stand- 
ord at No Extra Cost! 
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NEW ""SELF-ALIGNING" MAS- 
TER CUSHION FOR HYDRAULIC 
USE . . . Standard at No Extra 
Cost! 


NO TIE-RODS TO STRETCH . . 
Standard at No Extra Cost! 


STREAMLINED DESIGN Oil 
Pressure to 750 P.S.I.—air to 200 
P.S.I. Standard at No Extra Cost! 


FORGED SOLID STEEL HEADS 
Standard at No Extra Cost! 





Oo? 


Easy To See Through This Tracing Paper! 


ou’ll make no mistake, nor will your drafts- 

men, with Bruning's improved *'Frenchvel" 

P ani ) , > ; 1 
racing Paper—you can see right through it. 


nique of application—''Frenchvel" has exceptional 
strength and durability.It withstands repeated era- 
sures. The pure white, fine toothed surface takes 


The second you put “Frenchvel” over a weak-lined 
drawing or blueprint, its remarkably high trans- 
lucency reveals everything. Your draftsmen will 
trace faster and better because they see what 
they’re tracing more clearly. In your reproduction 
machines, *Frenchvel" will give you faster repro- 
duction, produce sharp, clear prints. 


pencil and ink beautifully. No leaching, no discolor- 


ing, no odor—even after long periods of storage. 


Make no mistake—the tracing paper you use 
can be a great help or a hindrance. You can de- 
pend on “Frenchvel”—like any tracing medium 
in Bruning’s complete line—to give you the best 
all-around performance. Mail the coupon below 
for your trial sheets of the paper you can see 
through — the paper that will see you through, 


In addition to its greater translucency—brought 
by an improved transparentizing agent and tech- 


Charles Bruning Company, Inc., Dept. 54-0 
1800 Central Road, Mount Prospect, Ill. 
In Canada: 105 Church St., Toronto, Ont. 


Please send me my free 8'a "x11" trial sheets of improved 
more translucent "Frenchvel" Tracing Paper. 


BRUNING 


Name 
Company 


Address 
Offices in Principal U. S. Cities e 
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MONEL METAL . . . 


BERYLLIUM COPPER . 


PHOSPHOR BRONZE . 


NICKEL SILVER . . . 


BRASS. . « « « « * 


0.5 1.0 1.5 


PER CENT DECREASE IN STIFFNESS WITH 100 F. INCREASE IN TEMPERATURE 


How Temperature 
affects spring stiffness 


When service or operating temperatures 
are above room temperature, spring 
selection must take into consideration 
several factors usually of little conse- 
quence in ordinary service. 


These are loss of strength, thermal ex- 
pansion, deflection, drift and hysteresis. 


The first effect — loss of strength — is 
usually the most serious. What happens 
is that the safe stress carrying capacity 
of the spring material decreases at 
higher service temperatures and springs 


These effects may be small in many 
cases, but under some conditions they 
may be important, particularly when 
temperatures vary over a wide range. 
Where an accurately determined spring 
strength at elevated temperature is de- 
sired, the specifications covering load 
test at room temperature should be cor- 
rected for the change that will occur. 
The approximate amount of correction 
for 100° F change in temperature for 
various materials is shown in the chart 
above. 


With today’s increasing high-tempera- 
ture problems in many fields, proper 
spring selection is more than ever im- 
portant. The subject is discussed in our 


of ample strength at room temperature 
may be too highly stressed when heated. 


latest pamphlet, ''High Temperature 
Springs." Write for your copy. 


* f D <4 e 


3» 


Associated Spring Corporation 


General Offices: Bristol, Connecticut 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y. 
B-G-3 Division, Plymouth and Ann Arbor, Mich 


Raymond Manufacturing Division, Corry, Penna 
Ohio Division, Dayton, Ohio 


William D. Gibson Division, Chicago 14, III. 
Milwaukee Division, Milwaukee, Wis. 
Seaboard Pacific Division, Gardena, Calif 
Cleveland Sales Office, Cleveland, Ohio 


F. N. Manross and Sons Division, Bristol, Conn Dunbar Brothers Division, Bristol, Conn. 


San Francisco Sales Office, Saratoga, Calif. Wallace Barnes Steel Division, Bristol, Conn. 


Canadian Subsidiary: The Wallace Barnes Co., Ltd., Hamilton, Ontario and Montreal, Quebec 
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Engineering problem: 


Pressure -tight fastening of transit cases 


The solution: 


A specially modified LINK- LOCK 


Applied Design Company 
engineers worked with 

Simmons to develop this successful 
LINK-LOCK application 


Simmons LINK-LOCK, with design modifica- 
tions developed in cooperation with the Engi- 
neering Department of Applied Design Com- 
pany, Buffalo, New York, resolves special 
closure requirements in rigidly specified transit 
cases like the aluminum equipment container 
shown. 


Here, the bowed LINK-LOCK engagement 
blade provides the double advantage of main- 
taining constant fastener pressure and permit- 
ting considerable mounting tolerance. This con- 
tainer is just one of many important products 
in which Applied Design specifies standard and 
special Simmons Fasteners. 
Here's why LINK-LOCK is ideal for use on 
military cases produced to exacting specifica- 
tions as well as on inexpensive commercial con- 
tainers 
e Impact and shock resistant (positive-locking). 
e High closing pressure with light operating 
torque...insures pressure-tight seals where 
required. 
e Available in 3 sizes, for heavy, medium, and 
light duty. 


e Compact design...lies flat against case even 
when unlocked. 

e Opening and closing by wing-nut, screwhead, 
or hex nut. 

e Flexible engagement latch design...can be 
varied to suit different conditions. 

Spring-Loaded LINK-LOCK. 


Ideal for the less expensive containers where 


Also available 


costs won't permit precision production. Spring 
provides take-up to compensate for set in gas- 
keting, irregularities of sealing surfaces, and 
mounting inaccuracies. 


SEND TODAY for the Simmons Catalog for 
complete information and engineering data on 
LINK-LOCK and other Simmons Industrial 
Fasteners. Engineering service is available; out- 
line your particular fastening problems. Sam- 
ples on request. 


PRODUCT ENGINEERING * May 26, 1958 


Twelve special loop-blade LINK-LOCK fasteners are used in this 


aluminum transit case designed by Applied Design Company. 


Standard No. 9 LINK-LOCK (Medn 


head, wing-nut as shown, or hex nut. 


SIMMONS 


FASTENER CORPORATION 


1751 North Broadway, Albany 1, New York 


K + SPRING- K « ROT K o NK K- A Ke! 


See our 8 page catalog in Sweet's 1958 Product Design File 
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Here's a control valve 


that assures you 


34 


leak-proof 
service 


USE READER SERVICE CARD FOR MORE INFORMATION 


Highly-lapped metal-to-metal surfaces of this 
Nicholson control valve assure you leak-proof serv- 
ice. The O-ring stem packing and O-ring seal be- 
tween the body and base make joints leak-proof 
without excessive bolt tension. 


You can use the Model 300 with air, water, hy- 
draulic fluid or oil as the pressure medium .. . at 
operating pressures to 300 psi. Use it to activate 
single- or double-acting cylinders. Simple and rugged, 
this valve provides accurate, repeatable control of 
equipment such as presses, hoists, clutches and 
chucks. Valve maintenance is no problem... all 
stem, base and disc bearing surfaces are lubricated 
through one easily accessible fitting on top of valve 
stem. Lubricant reservoir in base reduces frequency 
of lubrication. 


No need to stock valves or parts for service with 
different pressure mediums. This valve’s one com- 
bination of corrosion-resistant materials—bronze 
body, aluminum-bronze base, stainless-steel disc, 
hard chrome-plated stem—is well suited for all of 
the most commonly used pressure mediums. It’s 
available in three pattern sizes covering five stand- 
ard pipe sizes from !4" to 1"... small enough and 
light enough to be supported by connected piping. 


For a 3- and 4-way control valve that will give you 
leak-proof, trouble-free operation, specify Nicholson. 
W. H. NICHOLSON AND COMPANY, 14 OREGON ST., 
WILKES-BARRE, PA. Sales and Engineering Offices 
in 98 principal cities. 


Write for Bulletin 300 ... cover- 
ing design, construction, sizes and 
applications for the Model 300 


OF WILKES-BARRE 


PRODUCT ENGINEERING * May 26, 1958 





R&M Fractional HP 
Re-Rated Motors 


NEMA FRAMES 
56 and 48 


MORE POWER...LESS WEIGHT AND SIZE! 


Think of the advantages these new motors offer your products! Many new 
R&M Re-Rated Motors are less than half the weight of former designs. For 
example, the new R&M ?4 hp, 1725 RPM single phase motor weighs 26 
pounds as compared to a former weight of 56 pounds. Performance, torque 
and overload service factors are well within national standards. Lightness 
and compactness have been accomplished by the selective use of lighter 
metals and more efficient double end ventilating. 

Design versatility is an advantage too! R&M Re-Rated Motors in NEMA 
Frames 56 and 48 are available as complete “off the shelf" motors with 
a wide choice of mountings, bearings, mechanical and electrical character- 
istics in sizes from 1 to % hp. They’re also available as motor parts without 
end heads. Write for Bulletin 450-PE. 


Robbins & Myers build motors from 1/200 to 200 horsepower 


ROBBING ¢ MYERS, we. 


SPRINGFIELD, OH!O BRANTFORD, ONTARIO 
í i 


"OISTS 


4 . 
T [| 
~~) 


MOVNO PUMPS PROPELLAIF FANS 
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SPLIT PHASE 


CAPACITOR START 


PERMANENT 
SPLIT CAPACITOR 


POLYPHASE 


OPEN AND TOTALLY ENCLOSED 
SLEEVE OR BALL BEARINGS 
RIGID, RESILIENT OR END MOUNTING 
NEMA C FLANGE 


SPECIAL PURPOSE MOTORS 


Where production quantities justify, 
experienced R&M application engi- 
neers welcome the opportunity to 
furnish a design best suited to your 
particular power requirements 


FOR MORE INFORMATION 
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(Above) Cutting 64 inch spiral 
bevel gear on new precision 


gear generator 


(Below) Interior of rotor test stand 
showing Philadelphia Spiral Bevel 
Reducer. 1300 hp motor is in 
background. 


Special 1300 hp Philadelphia Reducer 
drives helicopter rotor test rig... 


ter rotors involved problems of 
plus precise speed control and 
Kaman Aircraft Corp., Bloomfield 
answer in a special spiral bevel 


driven by a 1300 hp variable 


ed drive completely eliminated 
| torque variation previously encountered 
Maintenance is simpler. Precise 


ybtained at rotor speeds from 


standard or spec ial 
Reducers will take 
the most severe load 
that all Philadelphia 
are heat treated and 


l 


then lappe tO à mirror 


philadelphia 


like finish. Helical Gearing is precision hobbed on the 
newest, most modern equipment. The gear teeth are 


then crown shaved and induction hardened 


Result: better tooth contact, longer gear life. Units are 
vibration-free and quieter. On special applications, where 


} j i | j | : 
conditions warrant, both spiral bevel and helical geari 


can be furnished with precision round reetn 

You can select a Philadelphia Spiral Bevel Reducer—or 
have one specially built—to suit your precise needs. Our 
Spiral-Bevel units provide ratios as low as 1 to 1, or as 


high as 238 to 1. Units are available in single, double or 


! 
} I 


tr ple gear reductions—in both vertical and horizontal 
types. Catalog SB-57 describes them all. Write for your 


free copy today. 


PHILADELPHIA GEAR CORPORATION 


Erie Avenue and G Street * Philadelphia 34, Pennsylvania 


gear drives 


Offices in all Principal Cities e Virginia Gear & Machine Corp., Lynchburg, Va 


INDUSTRIAL GEARS & SPEED REDUCERS * LIMITORQUE VALVE CONTROLS * FLUID MIXERS è FLEXIBLE COUPLINGS 
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(ape, Rivnuts fasten thin metal... 
provide 6 threads in 6 seconds 


Rivnut is threaded onto pull- Rivnut is inserted—head held 3 Tool lever operates pull-up 4 After upset 


up stud of heading tool firmly against work stud, forms bulge in Rivnut 


Rivnut th 


f A 


ready S 


REPLACES BRAZED NUT PLATE B. F. Goodrich Rivnuts _ 
Rivnuts with closed ends are the easy way to cut 


installed in one-tenth the time 


we plas on | assembly time... costs 


read cleanit 


| spacer head Rivnuts, the only one-piece blind fasteners with 
gue can be installed by one person from one sid 
(rt bracket 


in seconds. Easy installation saves i 
aia ad "5 

Hie, ICCGLiC I 
thé appearance « t your 


ELIMINATES NUTS AND BOLTS 


Or worker in IIs tivnut i 
» ker installs a R i solve almost any fastening 
in the tubular leg of a portal 
lependabie seais that resist 

(nds — provides I 

ad T: diid ind 
assembDie anda disc mbic tnt pro 
without stripping the threads Welding 
I 
CI 


cicaning arc imu 


neling without 


Good 


SEND NOW FOR FREE 
RIVNUT DEMONSTRATOR 


awkwar 
ing socket 
on othe 


op 


B.EGoodrich aviation products 
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Three-Coil Overload Protection 


Would Have Prevented These 








Motor Burn-outs 


Cutler-Hammer Three-Star Motor Control offers 
3-coil overload relays in all standard starter con- 
structions and enclosures. For immediate de- 
livery see your nearby Authorized Cutler-Hammer 
Distributor. Machine designers and panel- 
builders, open type Cutler-Hammer Three-Star 
Motor Control with 3-coil overload relays re- 
quire no more space than starters with only 2-coil 
overload relays. CUTLER-HAMMER Inc., 
1332 St. Paul Ave., Milwaukee 1, Wis., Associate: 
Canadian Cutler-Hammer, Ltd., Toronto. 
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MOTOR No.1. Even though this three-phase motor was 
equipped with a 2-coil overload relay, the motor burned out 

. and here’s why. Like the vast majority of three-phase 
motors in use today, this motor took its power from a wye- 
delta transformer; and an open phase condition in the trans- 
former primary caused one high and two low motor currents. 
The 2-coil overload relay could not save this motor because 
the high current was in the unprotected line. Why gamble 
with a motor burn-out? Insist upon 3-coil overload relays 
for all your three-phase motors. . . the only dependable over- 
load protection for all open phase conditions. 


MOTOR No. 2. This three-phase motor was operating at 704; 
full load with a 40% loaded single phase motor connected in 
parallel when one of the incoming power lines opened. Once 
again the 2-coil overload relay failed to detect any trouble. 
However the motor current in the winding without a thermal 
element rose to 152% full load current, while the current in 
the phases with the 2-element relay did not reach tripping 


value. This caused permanent damage to the motor winding. 
This motor could have been saved with full three-phase over- 
load protection. Be sure your three-phase motors are com- 
pletely protected from the hazards of all open phase condi- 
tions with dependable 3-coil overload relays. 


MOTOR No. 3. This 1 Hp, three-phase motor was working 
in parallel with a 10 Hp, three-phase motor when one of the 
incoming power lines opened. While the 10 Hp motor was 
not adversely affected by this circuit unbalance, the motor 
current in one line of the 1 Hp motor reached 140^; full load 
current resulting in a burned out winding. As in the other 
examples, the 1 Hp motor’s 2-coil overload relay proved in- 
effective because the overload occurred in the one line left 
unprotected. Don’t let this happen to your motors. Insist 
upon 3-coil overload relays for every three-phase motor, 
large or small . . . only 3-coil overload relays provide depend- 
able open phase protection under all operating conditions. 
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FLEXIBLE CONNECTORS, in a variety t es nstr t 


tions. Our sales re pre sentatives in ( 


$ ! 
rials 


ooperation with our engineerin 


BIG space-age problems get 
BIG flexible metal tube answers 


Large-diameter flexible metal connectors in stainless steel and other alloys—to handle expansion 
and contraction, wide range of temperatures, corrosive fluids, high pressures, and vibration. 


Jet engines, modern chemical plants, rockets, atomic energy 
plants have created a new technology that calls for new 
products The Metal Hose The 


American Brass Company is constantly working with de- 


American Division of 
sign engineers on special flexible connector assemblies to 
meet new problems. 


Equipped to work in stainless steel, Monel, and alumi- 
num as well as in other alloy steels and copper alloys, these 


Anaconda specialists welcome the opportunity to help vou 


aee eV CONNECIO,. MUST move 


AMERICAN 


FLEXIBLE METAL HOSE AND TUBING 


sæ ANACONDA 


product 


get the flexible metal hose vou need to meet vour probl ms 


ot « xpansion ind contraction, movement, vibration, coi 

rosion, pressures, and temperatures. 

FREE TECHNICAL SERVICE. For engineering assistance on spt 

cial products or tor a tree copy of our General Catalog 
showing thi full line ot standard American Flexible Hose 
and Metal Hos 


Division, The American Brass Company, Waterbury 20 


Tubing products—write The American 


Connecticut 


THE AMERICAN BRASS COMPANY 
American Metal Hose Division, Waterbury 20, Conn 


| i end ey r free. 60 Ge ral ( 


! g f 
fittin S 

NAME & TITLE 

ADDRESS 

COMPANY 

CITY 


ZONE, STATE 





New VEEDER-ROOT 


Electronic " 


Count-Pak'"" 


A COMPLETE COUNTING PACKAGE! 


High Speed . . . Electric Eye 
2 "Pulse Stretcher" 
. « » Instant Reset 


series of electric 
and electronic counting ** packages” is this Model C 
" Count-Pak" consisting of the new V-R instant- 
reset, high-speed electric 
counter combined with a light source and photo cell 


Cell and light source can be adapted to = 
and are permanently 72 


First of a new 


3,000 counts per minute 


any application... 
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assembled so vibration can't jar them out of focus. 
0002 seconds will actuate this 
object or space mov- 
counted. 


Pulses as short as 
device, which means that a 4 


ing at 6,000 feet per minute will be 


'" Count-Pak"' is transistorized throughout (no tubes 


and utilizes printed circuits . . . double assurance of 


instant action and long trouble-free life. Rugged, 
compact case high; 6!4" deep. 


Panel includes pilot light, reset button, and power 


Write: 


8'4" wide; 5!4 


switch. And prices are unexpectedly low. 


EVERYONE CAN COUNT ON 


Veeder-Root 


INCORPORATED 


HARTFORD 2, CONNECTICUT 


Hartford, Conn. * Greenville, S. ( * Altoona, Pa. * Chicago 
New York * Los Angeles * San Francisco * Montreal 
Offices and Agents in Principal Cities 
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n IA, 


extreme low 
temperatures 
with 


Thiokol: 


PLASTICIZER 
TP-90B 


Impregnated fabric produced by 
Technical Rubber, Inc., West Haven, Connecticut 


Dependable impregnated fabric flexibility at low tempera- l sticize ts as an inhibitor against fungus which 

tures is obtained by combining THIOKOL plasticizer TP-90B ften causes fabric deterioration in tropical climates 

with synthetic rubber. HI plasticizer TP-90B is also an ideal low tempera 
For example, in developing the new anti iit for super- ture plasticizer for acrylonitrile rubbers, SBR rubber and 

sonic travel, a fabric is required that can withstand tremen natural rubber. It provides excellent low temperature 

dous pressures without air leakage. In addition, it must properties and has low volatility. 

retain its flexibility at the extremely low temperatures of high 

altitudes. And, to avoid interference with aircraft operation 


| FOR MORE INFORMATION: Mail coupon to Dept. 41, Thiokol 
Chemical Corp., 780 N. Clinton Ave., Trenton, N. J. In Canada: 
Naugatuck Chemicals Division, Dominion Rubber Co., Elmira, 


Ontario 


the anti-G suit fabrie must be very light in weight. 

A suitable fabric has been developed by coating nylon 
with many thin applications of a special Neoprene/THIOKOI 
plasticizer TP-90B compound. Aside from providing the 
necessary high pressure and low temperature properties, 


i WRecokol€ » 


| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
CHEMICAL CORPORATION 
| 
L 


Gentlemen: Pic end me further details about plasticizer 
[P-90B 


Firm 


ORegistered Trademark of Thiokol Chemical Corp. for its liquid poly 
synthetic rubbers, rocket propellants, plasticizers and other chemical pr 
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Figure 1. 


Zero leakage oil sealing a “must” 
in Briggs & Stratton 2% hp engine 


Some oil sealing applications can accept a small amount of lubricant 
leakage or “seepage.” But not the Briggs & Stratton 8B Engine. Here, 
on a 7%” crankshaft turning up to 3,600 RPM, light engine oil must be 
positively sealed in the crankcase at both front and rear bearing points. 
Oil temperature is 200° F with the engine at wide open throttle; and 
external temperatures may range from —30° to 125° F. Many Briggs 
& Stratton 8B engines operate only after long periods of inactivity; others 
are used continuously, a variable which makes the sealing problem even 
more demanding. 


Satisfactory sealing and long, trouble-free service life is obtained by use 
of two special National Syntech® synthetic rubber seals (Fig. 1)—one 
at either sealing point. These precision made Syntechs have a minimum- 
contact sealing lip seating lightly but firmly on the shaft. The steel outer 
case is a precise press-fit for the bore, simplifying installation and pre- 
venting accidental working free of the seal. 

National pioneered Syntech synthetic rubber seals; today offers a com- 
plete line of Syntech and leather seals plus convenient, competent oil seal 
engineering assistance. For data, for practical design help, call the National 
Seal engineer. He’s under Oil Seals, in the Yellow Pages. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California; 
Plants: Van Wert, Ohio, Downey and Redwood City, California 
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230,000-S 


70,000-S 


Variations on basic 
oil seal designs 


Many modifications of 
the basic National 
spring - loaded Syntech 
oil seal design are of- 
fered. For example, 
where external condi- 
tions require a felt dust 
baffle, National 
10,000-S may be employed. Where 
dirt or grit conditions are severe, a 
National 20,000-S with leather or 
Syntech auxiliary sealing lip is often 
used. 


10,000-S 


—- 
o 


For applications where 
shaft entry is made 
from the auxiliary side, 
a National 230,000-S 
seal with auxiliary 
leather washer-type 
sealing lip mounted in tandem is sug- 


For positive separation 
of low viscosity fluids 
at higher speeds and 
temperatures, National 
70,000-S series seals 
are suggested. Basical- 
ly two 50,000-S seals 
mounted with sealing 
lips opposed, this seal may be used 
at temperatures above 250* F and 
speeds in excess of 2,000 FPM. 


Altogether, National offers over 2,500 
basic types and sizes. There is one 
best seal for a given application. Your 
National engineer can help you ob- 
tain it. 
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Limitless as your imagination... 


Rotac reciprocating torque actuators provide 
a positive control for any movement from 
turning watch parts to tipping railroad cars 


QLD 


FOR 
PRECISION 


57-60 


Just imagine the virtually limitless 
applications now easily and economically 
practicable with Ex-Cell-O precision recip- 


rocating torque actuators. Trademarked 


FREE—NEW 20 PAGE BROCHURE 


If you move anything, then you'll want de- 
tailed information on Rótac. Learn how this 
rotary power is used throughout industry in 
thousands of applications. Complete with 
photos, schematics, engineering data, etc. 
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Rótac, these actuators transmit maximum 
torque per displacement in a vast variety of 
operations: clamping, indexing, lifting, low- 
ering, revolving, pushing, pulling, opening, 
closing, swinging, oscillating and turning. 
Into each Rótac actuator goes the traditional 
excellence in design, development and man- 
ufacture you have come to expect over the 
years in every Ex-Cell-O-built product. 


EX CHL-O 


ORPORATION 
945 E. SATER ST., GREENVILLE, OHIO 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS e 
GRINDING AND BORING SPINDLES e CUTTING TOOLS e RAILROAD 
PINS AND BUSHINGS « DRILL JIG BUSHINGS + AIRCRAFT AND 
MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 


USE READER SERVICE CARD FOR MORE INFORMATION 
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Data from the 
SILICONES MAN 


THIS MOTOR © 


LIVES 


IN A 


STEAM 


BATH 


When water accumulates in an underground 
steam distribution system this pump goes to 
work. But during periods of heavy rain, the 
water rises and covers the pipes, giving ofi 
clouds of steam. Failures were frequent. Since 
rewinding to Class H specifications using 
UNION CARBIDE R-620 Silicone Insulating 
Resin, there has not been a single failure! 
lime and time again, where a motor is sub- 
jected to high temperatures, corrosion. over- 
loads, or dirt, the answer has been found in 
Class H insulation. 

You can easilv give vour rewind customers 
all the advantages of Class H insulation, be- 
cause R-620 Silicone Insulating Varnish is as 
simple to use as ordinary varnishes. For exam- 


ple. at 450 deg. F., a Class H motor would cure 


Unlocking the secrets of silicones 


Rubber, Monomers, Resins, Oils and Emulsions 


"Union Carbide" is a registered trade-mark of UC( 


USE READER SERVICE CARD FOR MORE INFORMATION 


in less time than a Class B motor of the same 
size at 300 deg. F. The time consuming step-by- 
step curing cycles required by earlier materials 
are eliminated. 

UNION CARBIDE R-620 is easily adapted to 
your shop practice. You will find that it gives 
a hard, tough, yet flexible finish. The proper 
viscosity is built in, eliminating frequent sol- 
vent additions. No additional treatments are 
required to protect against moisture or corro- 
sive atmospheres. 

Find out more. Write for the booklets, “UNION 
CARBIDE Silicones for Dependable Service” 
and “More for vour Silicones Dollar.” Address 
Silicones Division, Dept. P-54, Union Carbide 
Corporation, 30 East 42nd Street, New York 
I.N. 


UNION | 


Pt) SILICONES 
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ALLEN-BRADLEY 







reversi g — 
drum 
AL 





Styled by Brooks Stevens, 
internationally famous 
industrial designer. 


MODERN IN APPEARANCE 


AVAILABLE AS OILTIGHT— 
FOR CAVITY MOUNTING 


EASY TO MOUNT 
EASIER TO WIRE 
INSTANT CHANGEOVER 


FROM MAINTAINED TO 
MOMENTARY CONTACTS CONTROL 


A new “quality” standard 


MER AALL 
DRUM SWITCHES 






GOOD-LOOKING 

AND GOOD 

FEELING " —_ | 

DIE CAST HANDLE : 3» WRAP-AROUND 
COVER 

gives complete 


EASILY ACCESSIBLE 
access to drum 


MOUNTING HOLES 


MERELY LOOSEN 
SCREW AND SLIDE 
PLATE to change from 
momentary to 


M. 


^M 


SINGLE SCREW 
COVER MOUNTING 


—screw cannot 


maintained contacts 


VA 


—or vice versa 
fall out 


INDEPENDENT 

SWITCH MOUNTING 

prevents misalignment sae Em ACCESSIBLE SCREW 
: : TERMINALS for 


front wiring 


LZ 
4 


HEAVY CONTACT 
SURFACES for 


long operating life RAISED EDGE 


for base mounting 
without spacers 


TWO CONDUIT 
OPENINGS maximum rating 
2 horsepower 


NEW OILTIGHT COVER PLATE 
FOR CAVITY MOUNTING 


This all-new Allen-Bradley reversing drum switch was designed 





to keep pace with the mechanical beauty designed into so many 


€ r of the modern machine tools. 
MT | The Bulletin 350 reversing switch is equivalent to a three- 
| tà pole, double throw switch . . . and can be used with d-e motors: 
b ü ^ or single phase. two phase, or three phase a-c motors, 
a Investigate the Bulletin 350 . . . the new leader of its class... 


in appearance, ease of installation, and operating life. An Allen- 
Bradley quality switch ... in every sense of the word. Send for 
descriptive bulletin. 





ALLEN - BRADLEY 


MOTOR CONTROL 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada— Allen-Bradley Canada Ltd., Galt, Ont. 





Pay less for more strength! Tenzaloy the self-aging aluminum alloy needs no heat treat- 
ment! If your aluminum castings are too large or too intricate for heat treatment, if your heat 
treating facilities are limited, if you need superior strength than you get from ordinary heat-treated 
alloy demand "Federated Tenzaloy" developed by Federated to meet the need for a superior 
aluminum alloy that ages at room temperature. Tenzaloy eliminates rejects due to warpage, 
expansion, and internal stresses caused by quenching. Tenzaloy finished properties are stable, 
proved by conclusive test data over a ten year period. No special foundry techniques are required. 
No fluxes. Castability is excellent with sand cast and plaster molds and many permanent molds. 
Tenzaloy will not “grow,” produces corrosion-resistant castings with excellent polishing character- 
istics and anodizes clear white. Write for Tenzaloy Bulletin No. 103. Federated Metals Division, 


120 Broadway, New York 5. In Canada: Federated Metals Canada, Ltd., Toronto and Montreal. 


FEDERATED METALS DIVISION OF 


> 
z 
m 
2 
» 
Z 
(n 
z 
m 
4 
Z 
» 
Z 


ONINIASBY 


TENZALOY is one of a complete series of Federated aluminum casting alloys. A new plant in 


Alton, Ill. will soon be in production to satisfy the requirements for Tenzaloy in the mid-west. 


ANYVYdAGNOD>D 


58.28 





Morse's entry into the speed reducer field means: 


Couplings and 
Driveshafts 
Morflex 
Flexible Chain 
Radial 

Nylon 


Nobody can service your 


as completely as Morse, 


all four of these power 


Eberhardt-Denver 
Speed Reducers 
PoweRgear® 
Worm Gear 
Helical 


Gearmotors 


USE READER SERVICE CARD FOR MORE INFORMATION 


3 Clutches 


Torque Limiter 
Cam 
Overcenter 


Pullmore 


Chain and 

“Timing” Belt Drives 
Roller Chain 

Silent Chain 
Hy-Vo* Drives 


"Timing" * Belt 
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power transmission needs 


because only Morse offers 


transmission Components 


IN POWER TRANSMISSION THE TOUGH JOBS COME TO 

REMEMBER: The toughest jobs in power 
transmission come to Morse, because only 
Morse offers one-source service on all four 
of these basic components . . . and backs 
them up with technical know-how based 
on over 60 years' experience solving power 
transmission problems. 


"Trademark isset 


MORSE CHAIN COMPANY, Dept. 4-58, ITHACA, NEW YORK. Export Sales: Borg-Warner International, Chicago 3, Illinois 
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NEW 


precision 


FLOW MULTI-RANGE 


CONTROL 


at FLOW CONTROL 


production 
prices 


e extra-sensitive flow control adjustment...for precise 


flow settings 


e temperature-viscosity compensated...no change in 


selected flow rate 


e available for the first time in all 3 sizes...14”—34"—3" 


NOM 
DENISON 
SL EL NON 


INFINITELY VARIABLE CONTROL—The maximum capacity in a 
given range can be varied infinitely to permit setting the full scale 
of the valve itself to the exact maximum that the system requires. 


DENISON ENGINEERING DIVISION 


American Brake Shoe Co. 
1194 Dublin Road . Columbus 16, Ohio 


HYDRAULIC PRESSES *« PUMPS * MOTORS * CONTROLS 


50 USE READER SERVICE CARD FOR MORE INFORMATION 


Here's how to solve the problems of uniform feed 
rate... optimum precision work finish and cutter 
life so vital in modern machine tool equipment. 

With the new Denison Multi-Range Flow Con- 
trol in your design system, you can count on these 
important advantages and features... all pio- 
neered through Denison advanced engineering: 


@ PRECISE FLOW SELECTION ... is made possible 
through a new extra-sensitive control with an excep- 
tionally wide span of adjustment in any given range. 


€ MULTI-RANGE CONTROL . . . allows one model 
to do the work of many—also simplifies your inven- 
tory. Adjustment from one range to another is 
guarded by stops to afford safe, simple, foolproof 
operation. 


e UNIFORM RATE OF FLOW is assured because 
Multi Range Flow Control is virtually free from flow 
changésdue to temperature-viscosity changes. 

A 


€ SURGE OVERTRAVEL VIRTUALLY ELIMINATED 
—by simple adjustment—to avoid erratic feed of 
slides as the valve finds its setting. 


@ BUILT-IN RELIEF VALVE saves space and cost of 
additional piping. 


e BUILT-IN CHECK VALVE permits reverse free flow. 
e REQUIRES NO EXTERNAL DRAIN. 


@ PRODUCTION PRICED .... and built to JIC 
Standards for operating pressures to 2000 psi. 


MACHINERY DESIGNERS— ENGINEERS! 
Write for Bulletin VFC-3. 


Denison, Denison HydrOlLics and Multi-Range are 
registered trademarks of Denison Eng. Div., ABSCO 


DENISON 


drOll ica 
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PRODUCT-DESIGN 


MEMOS FROM DUREZ 


Making epoxies flame-resistant 


Rugged 


Got a job that’s “too tough for phenolics’ 
You might never think of phenolic for 
a part like this Chrysler-engineered auto 


motive oil-pump gear—subject to wear, 


heat, friction, constant oil 
But you'd be reckoning without the rt 
Durez 16771 


Parts molded from this glass-fiber-filled 


Immersion 


gedness of a new phenolic, 


compound have a flexural strength of 


20,000 psi, compressive strength of 


16.500 


psi. Their tensile strength is 
Modulus of elasticity in tension is 3.0x 10' 
psi. What's more, the heat distortion point 


of these parts is up around 600* F. 


7,000 psi 


Payoff * These properties, 
resistance to oil, 
Durez 16771 appear 
properties needed for the 
pump gear. After extensive experimenting 


and testing, Chrysler engineers developed 


plus excellent 


water, and acid, made 
to have some of the 


Chrysler oil 


the plastic gear to replace the usual metal 


part 
Results f Dur. 


metal gears nearly 3 to 


new gears o 
weal 
perjormance-affecting wear a 


save about two-thirds « 


miles 
metal gears; run mort 

For à describing this high 
strength phenolic, check opposite *16771' 


on the coupon 


, rly 
quieti v 


data sheet 


How to make epoxies 
resist flame 


Your epoxy laminates and castings will 


shrug off heat, moisture 
cure them with a new 
called HET Anhydride 

In the picture that follows, the laminate 


even fire—il 
Durez 


you 
product 


cured with a conventional hardener ignites 


in less than 30 seconds and burns to «k 


struction in about 3 minutes. Exposed to 
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Heavy-duty parts 


a similar flame source for the same time, 

a HET-cured laminate snuffs itself out as 

soon as the flame source is removed 
[his 


bilities 


leads to 
For make 
glass-reinforced laminates that keep prac- 
tically all their 
when heated within the 
You can make potting resins that retain 
room-temperature electrical properties at 
high humidities and at temperat 
300? F—and won't feed a fire 


some interesting possi 


instance, you can now 


flexural strength, eve 


300-350? F rangé 


ires above 


= ee 


For easier casting or 
need not handle HET 
can mix it with another 


curing system that stays liquid at room 


wet layup, you 
Anhydride hot. You 


anhydride to form 


Toxicity is very low 


femperature 


If you'd like complete information on 
HET Anhydride, methods of use, and 
I cured the 


properties ol resins, 
Bulletins 19 and 43 


coupon [or 


Bright idea 


Next time you want to put a bright ref 


tive surface on a part, think of meta 


It may save you a costly 


J 
Henotik« 


tion step 


For more information on Durez 


High-impact Durez !6771 
HET Bulletins 
Clip and mail to us with your 


J 
amptes i ust 


Anhydride 


Metallized phenolics 


} 


For 
scope lamp requires a 
light 


To sidestep the 


instance, this 


mirror, the housing 
phenolic. Then 
deposited right on 
evaporation 

This is easy tod 
pound chosen for 
good hard s 
corporates 

t 


impact streng 


You're on sure ground 


molding 


j 
IO 


cwenmrcace * 
Lam rli] 


PLASTICS DIVISION 


HOOKER ELECTR OC 


HE 


MICAI COMPANY 


1505 Walck Road. North Tonawanda, N. Y 
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mcs! DLASTICS nrc nesin 


Drink Mixer and Server...One Graceful Molding of CYMEL® 


Conceived as both mixer and server of beverages and 
sauces, the new Waring Drink Mixer serves graciously 
anywhere in the home. In accord with the need for style, 
portability and economy, the mixing cavity, motor hous- 
ing, handle and pouring spout are molded in one unit of 
CYMEL 1077 melamine molding compound — familiar to 
consumers in popular MELMAC® dinnerware. This styling 
in CYMEL keeps down size, weight, and cost. CYMEL pro- 
vides insulation, strength, resistance to heat and staining, 
excellent stability, low moisture absorption, permanent 
rich molded-in color and hard surface. 


Two complete one-piece mixer bodies are molded of 
CYMEL in each cycle. Mixing cavities and motor housings 
are formed by cores. Here, mold is open, motor housing 
cores have been automatically retracted, and the two 
mixers are being manually removed from top-cavity 
cores. Molder is Shaw Insulator Company. 


CYMAC® Window on 
Circuit Breaker Contacts 


A removable transparent cover through 
which contacts are clearly visible is the 
outstanding feature of a new circuit 
breaker recently introduced by Stand- 
ard Control Division of Westinghouse 
Electric Company. The cover of the 
Saf-T-Vue circuit breaker, which re- 
veals at a glance whether contacts are 
open or closed, is molded of CYMAC 201 
methylstyrene acrylonitrile copolymer, 
which provides necessary transparency, 
heat and break resistance, and surface 
hardness at comparatively low cost. 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 
40A Rockefeller Plaza, New York 20, N. Y. 


In Canada: Cyanamid of Canada Limited, Montreal and Toronto 


Offices in: Boston + Chorlotte - Chicago + Cincinnati + Clevelond + Dallas * Detroit * Los Angeles * New York * Oakland - Philadelphia * St. Louis * Seattle 
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PECTIVES 


in design and development... 


. . 4 >i ic i 7 "ree > ic > ap - > -( -tH . 
Licensing Road Foreign licensing agreements, which have been called a middle-of-the 


g 3 road approach to foreign markets, have grown substantially since World 
to Foreign Markets War Il. Many companies who had no licensing experience prior to 1945, 
have since then added agreements at the rate of three or more a year. 

In a recent survey the National Industrial Conference Board covered 
131 US and Canadian firms. It found some 60% were satisfied with their 
experience in this field and considered it an effective way to develop for 
eign markets. Another 30€; approved of licensing under certain condi- 
tions, and the remaining 10€; were generally opposed to licensing, o: 
regarded it an unsatisfactory way to develop foreign markets. 

Called the middle approach to foreign markets—an alternative between 
exporting and direct investment abroad— a substantial proportion of exist 
ing licensing agreements, the NICB says, were entered into without care 
fully considering other approaches to foreign markets. Nor was much 
thought given to how far these agreements would go towards fulfilling 
the long-range objectives of a company. 

“In fact,” the NICB points out, “most companies have never attempted 
to set long-range trade objectives. A foreign concern asks for a license; 
the potential income seems attractive; and a deal is consummated. Fur 
thermore, once an agreement is negotiated, top management is inclined 
to forget it until the time comes to renew it, or the licensee decides to ignore 
it and go off on his own." 

Actually, no one knows the full extent of foreign licensing today. There 
does not seem to be any comprehensive data on either the number of US 
companies with licensing agreements, or the total number of agreements 
in force. There are not even reliable estimates of the total rovalties and 
other income received from such licensing arrangements. Estimates have 
placed the number of agreements in the thousands and the gross royalties 
at around $500 million a year. 

Of the 500 foreign licenses of these companies participating in the sur 
vey: 50.6% of the licensees are located in Europe and the United Kingdom; 
17.4 are in Latin America; 12.2, are in Asia; 9.0% are in Australia and 


New Zealand; 6.26, are in Canada; and 4.6% are in Africa. 


RID Gets Financed Many of the companies with foreign licensing agreements used their 


income primarily to help underwrite the increasing costs of their domestic 
R & D programs. By broadening the market for their products abroad 
they reduce the unit cost of research and new product development 

he most common use of foreign licensing is to get around the trade and 
foreign exchange barriers that hold up the free flow of exports from the 
US. A market area may be cut off by the withdrawal of an import quota 
or an embargo on dollar exchange, or by protective tariffs. But even if 
there are tariffs or trade barriers, US manufacturers may be at a competitive 
disadvantage in a foreign market because of production and transportation 
costs. To overcome such disadvantages, US companies may find it desirable 
to manufacture abroad. Justification for such action was given recently by 
the president of the National Machine Tool Builders Association who said 
that tariffs on machine tool imports were too low and tariffs and fees of 
foreign countries were too high. He said that US tariffs on imports ranged 
from 15 to 20⁄7, while some forcign countries had imposed fees and tariff 


of about 55^, on l S exports Paul Anderson 
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jineered by Tinnerman. 


Train maker cuts assembly costs 37% 
with one-piece Tinnerman SPEED CLIPS” 


On Lionel electric trains, one-piece Tinnerman for a complete no-obligation Tinnerman Fasten- 
Speep Cuips fasten car trucks to car bodies... ing Analysis of your product. He’s listed in the 
cut assembly costs 37%. Each SPEED CLIP Yellow Pages under “Fasteners.” Or write to: 
replaces a grooved screw-machine part and a 

TINNERMAN PRODUCTS, INC. 


special retainer ring. Also eliminated are rivet- 
I - Dept.12 * P.O. Box 6688 * Cleveland 1, Ohio 


ing and crimping operations. 
Specially engineered for Lionel, this SPEED 


CLiP is easily snapped through punched holes. TINNERMAN 


Spring steel fingers compress, then spring apart 

to complete the truck-to-body attachment. Speed Nut ) 
Perhaps your product can be assembled 

faster, better, at lower cost by a switch to 


Tinnerman SPEED NuT brand fasteners. Your 54 ©, 
Tinnerman sales engineer can make on-the-spot — «o 


fastening recommendations. Or he can arrange 
FASTEST THING IN FASTENINGS® 


CANADA: Dominion Fasteners Ltd, Hamilton, Ontarie. GREAT BRITAIN: Simmonds Aerocessories Ltd. Treforest, Wales. FRANCE: Simmonds S.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecano-Buady GmbH, Heidelberg. 
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The Return of 


Derring-Do 


When the pilgrims settled this country, they started ew fashion in 


heroc Until then the most admired met | been the swashbuckl 


i 


the warriors, the Vikings, the Crusader \ eal iter, Europe made 
much of Napoleon, the pirates, the explorers. Americans had their Dan’l 
Boone and Kit Carson, but the symbol of courage was changing to financial 


i 1 o ; i 
daring rather than battles with an im; e 1 ire. We developed a new 


kind of swashbuckler, the magnate who took cl es with money—on furs, 
railroads, timber, oil, steel. He risked few lives, but he did risk futures, 
ind history remembers him for the ris much as the gain 


But a ground swell of admiration for t onservat was moving in 


} ! ` ! 
Finally, with the 19 lepression, i wernment regulation, taxes, 


corpor ite management ( l Ig i 1I nservatism took over 
Bigger | bigger companies and ibines merged share and shift the 
risk | | 
iutious 
plain about 
Our young me! radi l] ) lhard lugs, now choos 
urit | marry earlier, 
me fully re sponsible 
family men at e when their fathers wer ill sowing wild oats 
lhi nen j } an } : y rhan the put l were 
11S period s CT, ) kl In£ Ips n spu niKS WCIt 
the final straw ut ir irp contra » the general caution exhibited by 
l l | me indi 


some are in 


renne am per 
We need to 
r-die attitude. Without 


tined for 











Technical Service Lab 


R. K. HUMKE, Mo, 


Coatings & Sealers Div Minnesota Mining and Mfg Co 


T l iow available for holding t 


anel have paid off in product im 
t. In wetting behavior and bond reliability 


kept pace as sandwich construction has ad 


to ] tself under widely different environ 
f heat, cold, impact loads, fatigue, corrosion 


But t wide hoice ha ompli ited the job of select 


the adhesive best for a specific pplication. Her 


n orderly approach to the problem—the most com 
| f ich construction are discussed in 
in 1 the accompanying table propertie 
f the main types are compared at a glance 
Ih ire other methods for fastening facings to 


selection 


guide for... 


SANDWICH 
PANEL 





! 
1 tao 
these ads intages 


e As a barrier film, they reduce corrosion between 


l l 
core and skin of dissimilar materials 


e As an energy absorber, thi 
ibrations and reduce the probabilit f fatigue failure 
t 


e As chemical formulations, they can be tailored 
the requirements of load, material, environment, and 
production method 

Obviously, there in be ni igle, all-purpose adh 

Most of them are formulated for balance of prop 
erties plus emphasis on certain features. Another guid 


ing principle: the adhesive need be no stronger than the 


weaker of the tw tructural components of the san 
wich- cor nd facing 


Based on these points, th ection problem break 
down into this four-step series of considerations 

è Materials being bonded. ‘he adhesive must wet 
ind adhe to both core and fa ng without causing 
deterioration or deformation 

è Job requirements. Peel, shear, tensile and cleavage 
strength requirements should be compared and weighed, 
with some knowledge of ASTM test procedures. Also 


idhesi vary in thei ipacity to withstand weather, 


isture hemical temperature extrem ımpact loads 
ind fatigue 


e Panel assembly method. Some adhesives need cur- 
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ing with claborat quipment for best propertic thu 
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Normal CURING CONDITIONS TYPICAL STRUCTURAL 
Film (ASTM 
Thick- Setting Reaction 
ADHESIVE TYPE ness, Method Pres-  Tempera-. Open | Byproducts Shear, Tensile, 
mils sure, ture, Time, psi psi 
psi F min. (D-1002-53T) (D-897-49) 
Epoxy 4 8 Heat cure! | Contact 200 for None 2000- 3000 3000-6000 
to 150 40 min. 
Phenolic and 5-20 Heatcure*| 15-250 240-450 3-120 Water 2000-5000 1000-4000 
Modified Phenclic 
Vinyl-Formal Phenolic 2 6 Heat cure 50-500 240-300 Volatile 3000-5000 1000-4000 
fumes 
Vinyl-Butyral Phenolic 5 7 Heat cure 10 300 Water 2000-5000 1000-4000 
Elastomer Modified 9-11 Heat cure 25-150 300-375 Water 1500-5000 8000- 15000 
Phenolic 
| Neoprene-Rubber base 2 6 Air-dry 1-100 RT-200 2-60 Solvent or 200-700 200-800 
| (including phenolic- water vehicle 
i modified neoprenes) 
Heot cure | 15-250 250-400 | 3-120 Water 2500-5000 2500-5000 
| Nitrile-Rubber base Air dry Contact | RT-200 2-10 Solvent or 200-2000 500-2000 
| (including phenolic- to 100 water vehicle 
| modified nitriles) 
| 2-10 Heat cure | 15-250 | 280-400 | 3-120 | Water 2000-6000 4000-8000 
| GRS base 50-300 
| 
| 
| Reclaimed-rubberbase Contact Solvent or 50-200 200 
| 2-10 Air dry to 100 | RT-200 2-30 water vehicle 
| 
| Polyvinyl Acetate 1 Air dry Cure at room temperature; Water 300-400 


pressure not required but 
inproves strength. 





1) With catalyst; no catalyst: 350 F for 60 min.; (2) 2500-5000 for modified epoxies; 


weather, salt spray, humidity, oil, water and aromatic along with peel strength, and extended high tempera 
fuels ture resistance. Solvent removal can be a problem when 

Vinyl-butyral phenolic adhesives possess many prop impervious- sandwich materials are heat-cured, unless 
erties of the vinyl-formal types. They have high shear the film form is used. Forced drying prior to bonding 
strength at room temperature, but this drops as the removes this problem, however. Most common elas 
thermoplastic temperature of the vinyl is approached tomer additions are ncoprenes and nitriles, and th« 


In both shear strength and toughness, they arc 
what inferior to the 


Son 
Most 


reinforced 


cured bonds are very resistant to fuels, humidity, and 
salt spray. Nitrile-phenolics are particularly outstand 
ing here, having the best salt-spray resistance of the 
high-strength adhesives. 

Neoprene-phenolics are particularly suited for metal 
sandwich panels because these materials will take the 
high curing temperatures—about 250-400 F after force- 
drying the applied adhesive to a tacky state at 180 I 


vinyl-formal adhesives. 


popular application is bonding metal or 


plastic facings to resin-impregnated paper honeycomb 
COTES 

Elastomer-modified phenolics gct around the major 
disadvantage of phenolic adhesivcs—inherent brittleness. 
By plasticizing with elastomers, flexibility is added, 
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| 
STRENGTHS 
|METHOD) 








Creep and Service | Method 
Fatigue Water and Humidity Temp. Flow Characteristics Solvents of 
Peel, Resistance Resistance Limits, °F Application 
| Ib/in. width 
(D-903-49) 

2-15 Excellent Good —65 to 500 | Self-filleting; no vola- None Knife-coat 
tiles so unperforated Roll-coat 
honeycomb can be used Film 

0.5-5 Excellent Good, withstands 40 to 200 | Heavy film thickness Ketone Spray or t 

6 FPL? cycles required Alcohol 

Good Good Excellent 65 to 300 | Medium to heavy None Spray or br 
thickness required for Roli-coat 
honeycomb cores Film 

8-10 Excellent Good withstands 6 FPL 65 to 300 | Self-filleting heavy Alcohol-toluol Spray 

cycles syrup, diluted with blend Rol!-coat 
ketones for spraying Film 

Poor Excellent Good, withstands 6 FPL 65 to 300 | Not self-filleting, but None Film 

cycles adaptable to honey- 
comb and porous cores 

15-50 Excellent Good, withstands 6 FPL —70 to 250 Not self-filleting, but Ketone Spray or b 

cycles and 2000-hr adaptable to honey- Toluol Roll-coat 
water soak comb cores; thin syrup, | Naphtha-ketone Film 
penetrates porous blends 
6-25 Excellent Excellent, 6 FPLcycles | —70 to 300 cores Water 
15-40 Good, second | Good, second only to. | —70 to 250 Ketone 
only to neoprene-base Water 
neoprenes adhesives 
75-805 Excellent, also 
good impact 
resistance 
6-28 Fair Good, second only to 40 to 200 
nitriles; water dis- 
persions are fair 
Thin syrup to mastic; Naphtha Spray or brush 
6-20 Poor Better than GRS water 20 to 150 | for porous cores, use Water 
types, poorer than GRS mastic or water type 
solvent types 
Fair Fair RT to 250 Not self-filleting to Water Brush 
honeycomb; brittle | Roll-coat 
after curing at 275 F Spray 








(3) Forest Products Lab accelerated weather test cycles 


before bonding under pressure. Fatigue and impact 
strengths range from 3000-5000 psi. Resistance to creep 
ind plastic flow is excellent, and joints can sustain high 
continuous loads for long periods. 'Wood-to-metal 


often have 


straight phenolic or resorcinol-phenolic adhesives are th 


bonds 1 neoprene-phenolic primer where 


primary bonding agent. In film form, neoprene-phe- 


nolics give high strength bonds between metal hone 
comb cores and metal facings, with highest strengths 
ipplied. Nor 
| from 70 F to 300 F, al 
though strength at the high end is about half that at 


room t« mperature. 


obtained when a special wetting agent 


mal temperature range is 


Nylon-phenolics offer excellent adhesion to many 
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4) Two-part acid curing system available; (5 


climbing-drum peel test (in. Il 


sandwich materials, strong 
ing properties, and resistance to chemicals. Chief u 
it pi nt is in aircraft, though 1 
ire b ins iluated tor indust ial 

Acid-catalyzed phenolics h 
ind lighter color than straight phenolic adh | 
ire commonly ipplied to metal f gs on 
other porous cores, if a primer is first lh 
be either a vinyl-phenolic or an clast phenol 
idhesive. Curing is speeded by heating to 250 I 


I 


THERMOSETTING-THERMOPLASTIC 


Although this 
Iten | 


roup Of sandw l 


termed medium-strength nd 
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Number of misfit assemblies . . . 

will depend, to some extent, upon whether production is "uniform" or "norma 
Uniform is when acceptable parts are chosen from a large number of parts or part 
are made on a one-at-a-time basis. Normal production implies mass productior 
automatic or semi-automatic machinery. In this example, range of tolerances 
parts A and B (T, and T,) allows same overlap, T, but number of rejected 
shaded area) is less when production is normal 


EQUATIONS PREDICT 


Chance of Misfit in Assembly 


Tight tolerances aren't always necessary—sometimes you 
can gamble on wider ones that save money and will often work 


satisfactorily. But before gambling, know the odds. 


W. HANKA, Dipl. Ing., Military Aircraft Factory, Cordoba, Argentina 


£3. vou don't specifv close tolerances when I-FITTING TWO PARTS 
dimensioning two or more mating parts. That involves l'he probabilitv of mismatch. w. wh 
some risk of misfit. But balance the risk against ex internal: and. B. exter 
pected savings in overall production expense. Wide: 
tolerances cost less and do not need careful machining. 
And it can be shown that the chance of actual misfit i 
often very small. A gamble, ves. Whether to take the 
chance boils down to knowing beforehand just what the 
risk of misfit will be 
l'he methods given here for dimensioning parts realis 
tically, rather than insisting on tight tolerances, were 
successfully used by the author when working with as I 
English industry during World War II. They are es V Missis 
pecially valuable when it is necessary to find the risk ai i 


equat Mm 


of misfit for more than two mating parts I s 
IK equa ION 


k 


l'hese methods predict the number of assemblies that babil 
probability 


will be rejected—whether because of too little or too 
much clearance. Probability of misfit here assumes that 
production is uniform (sometimes called "rectangular") 
hat is, a part with maximum or minimum dimensions 


interrerence caran 


and one with average dimensions have equal chances 
B max e ma ssible cleara 


EXAMPLE 1—4 10-im. shaft 


1.0036) and 10-in. hol 


of appearing for assembly. By using a graph, probability 
for uniform production can be translated into prob 
ibility for normal production (where most parts have 


mean dimension: a few have max or min dimension 
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clearance fits, others give interference fits If 
production is uniform, how often will these tolerances 
give interference ht? 
All tolerances are multiplied by 10“ for convenience 
in computation. 


9 


36 — 21 = 1 
a, = 36 — 33 =3 
b, = 36 —21-—3 


T =36— 0=36 ài 
T, = 36 —15 =2 
Ts = 33 — 0 = 33 


hen 


3 


0.766 or 76.6% 


Normally one would subtract 76.6% from 100 t 
l'o obtain it 
mmpute as before, but now T 33 15 = 18; 


ind a,, a. and b, are all negative 


give 23.4 the chance of clearance fit. 


direc tlv, ( 


Then 
18: 
(2) (21) (33) 
When transgressed tolerance T is less than T, or 1 


then a, a. and b, are all negative, and the equation 
reduces to 


0.234 or 23.4 


T 
2 (T4) (Tg) 


which is easily adapted to solution by 


w= 


nomozran 


The nomogram (shown above) includes an attached 
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Risk of misfit . . . 

when two parts are assembled together is given 
by nomogram. Curve relates risk for uniform 
production to risk for normal production. 


curve showing comparison between probabilities for 
uniform and normal production. Notice that as w ap- 
proaches 2.5%, wa, becomes negligible and as w 
approache s 5096, w, approaches the value of w. 


EXAMPLE 2-In assembly, a 5-in. shaft (+0.00; 

0.004) has to go into a 5-in. hole (+0.003; —0.002) 
What is probability of interference fit? 

Since T (0.002) is less than T, (0.004) and T; 
0.005), nomogram can be used. A line is drawn be 
tween T, — 4 and T, — 5 on nomogram. Another line, 
between T 2 and previous intersection with p axis, 
intersects w axis at 10%. The curve shows, however, 
that a 10% chance of misfit in uniform production is 
equivalent to wa 1% in normal production—a very 
small chance of misfit. 

The nomogram is also valuable in setting tolerances 


on two parts where a given clearance is desired. 


EXAMPLE 3—A slide fits within a guide and a clear 


ance must be maintained between the two mating parts. 
Experiments showed that for a slide 8 in. wide, the 
clearance should be a maximum of 0.0090 and a 
minimum of 0.0030. Tolerances on the slide were set 
at +0.00 and —0.0040 and on the guide at +0.0030 
and +0.0080—with nominal dimension being 8 in. 
With these tolerances, max clearance is 0.0120 and 
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min clearance is 0.0030. Max clearance exceeds max 
Probabilitv of 
getting clearance of more than 0.0030 is found on nom 
eram when T, 10, Ts 50 and T 30. Probability 
is 8% in normal production 

Without tightening tolerance it is possible to get 


allowable clearance by 0.0030 (T) 


fewer parts with too loose a fit and still maintain very 
small risk of getting parts with too tight fit. Dimen 
sions are displaced so that each part ! 
of tolerances but clearances between parts are reduced 
Displacing slide tolerances by 0.0016 in. (to +0.0016 
ind —0.0024) reduces probability of getting parts with 


clearance of more than 0.0090: from w, 5070, t 


Wa U 2 


And probability of getting parts with not 
enough clearance (less than 0.0030) increases to onl 

0.35%. With a simple change in dimension, clearances 
fave been kept within acceptable limits for mo 

htening toleran 


issemblies without ti 


II—FITTING 3 PARTS OR MORE 


Equation for mating two rts is a simplified form 
re basic equation which holds for mating of any 

es probabiilty of misfit when 

that production is uniform. And 

normal ] roductio n i read 


n 
number of pos 
en max and min limit 
ssible dimensi 
In assembling 
1 finite number 
cts becai f 
Dividing the reject 
probability Xf rej 


Probability equatior r any numb 


Other 


s is number mating 


1 values 


EXAMPLE 4—A 
0.003. —0.00): B 
n. (+0.003, 0.00) can have 


12.009 in. If tolerances on eacl 


0.001, what is probability of exceeding 12.009? 


Here 1 
The values a, b and 


) 003 S 


3 E Es T 0.004 
ire all negative because individual 
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nas same range 


And in normal producti 
urve 15 t 
fore possibl 
ich. part and 
hance of misfit 
In many situations, a, 


but will enter calculations as 


EXAMPLE 5—Foutr 
(0.002: .001); B 
3.5 n - 0.003: — U.UU0 
0.001) are assembled 
in 0.003; 0.002 


nce ht? 


clearance or E 
min 0.009. 
Equation 

keeping cl 
shown 
EXAMPLE 6 


he iring 





End-of-travel indication . . . 

is given when piston passes port and actuates pressure 
switch (sketch at left). It is positive and senses pressure 
level as well as position. Valve shown above is 
solenoid-operated, but may also be manual 


E. E. OPEL 
Electrical Engineer, National Automatic Tool Co., Inc 


when to use 


y he pressure switch is officially declared a "black 
hee 


in JIC (Joint Industry Conference) Electrical 
Standards E-14.4.2-T which states: "Pressure switches 


shall not be u O to determine sequence ot op 


itions 


What led to t estriction? The fact is that care 


ipplicatior her than faulty operation caused 


some unfavorable field xperience Propet recognition 


to indicate 


of the purpose and ability of the pressure switch will 


completed movement insure good life and. performan« 

For example, pressure switches connected to cvlinder 
supply lines can indicate that proper pressures have 
been reached in clamping and holding operations. ‘I hey 
Usually a pressure switch is picked to - help limit hydraulic or pneumatic forces pressing 
ushings into holes, and provide warning signals when 


check pressure . . . but here is an example lube-svstem failure occurs. They can be remotely lo 


of using it like a limit switch, to check cated. However, sequencing operations that depend 
pressure levels to trigger the steps must be handled 


location. Article also compares advantages 


with caution—sticking parts can upset the pressure 


and limitations for both switch types. cheduk 

Limit switches can tell that a cylinder has com- 
pleted its stroke, a clamp has moved into position, and 
in overspeed device in a rotating shaft has triggered 
out. ‘They cannot detect whether the cylinder contains 
the right pressure or if the clamp holds firmly. Because 
they are unable to operate remotely they must be 
mechanic ill clos 

Pressure and limit switches working together can 


verify that the correct position has been achieved at 
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Three cylinders must move 
before signal reaches pressure switch. Electrica 


circuit is same as for single cylinder 


Electric circuit 
for position indicator above signals completion only 
if both pressure switches function. One switch can 


indicate correct position; the other proper pressure 


YES 
plung 


ibo 


f 


EDITOR'S NOTE Basic step to 
and component performance are 
Advice for Fluid Circuits Mar 17 


is possible with bellows actuation de 


Switch Can be Remotely Controlled Dec 2 ‘5 


abstract Pneumatic-electric Relays Mid-Oct 
discusses not niy the pneumatic-electric relay (pre 


pneuma relay 
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DESIGN FEATURES 


Underwater Eye MEE m 


has 


Remote Controls 


Salvage operations require the self- 
propelled carrier for this submarine 
television camera to maneuver 
somewhat like a helicopter. It’s 


powered and guided through circuits 


carried in the same cable that 
brings closed-circuit TV signals to 
a control panel on the mother ship. 


Hydrobot was developed by the General Engineering 
Laboratories of American Machine & Foundry Co 
for the US Navy's Bureau of Ships. Designers were 
asked to provide a stable but maneuverable plat- 
form for the camera—one that could be guided 
from shipboard while finding and examining sub- 
merged objects. Carrier takes the camera to depths 


of 300 ft and maneuvers at speeds up to 1/2 knots 


. 
hat 
tha 


v speed Tubular frame .. . 
! ! ! ! Pen 
Vertical irries a buoyancy chamber, vertical and horizontal propulsion driv 
hamber. All irtanks and the TV camera and lights. Chamber mak urrier slightly 
mber. 4 i 
stator buoyant and pI rized to ambient water pressure. It houses el 


15 t 


Y 
à ' 1 1 
distribution ten í for depth gage and directional gv! 


hp and have 
haft ils are used trica 


l 


1 
i 
; vlinder thet noaition 4 i ht 
hi eve bearings nd pneumati ontr f vlind iat p ion camera and ligh 
tion gearbox which N I ritical; a skirt under the | incy chamber acts as a divin 
Ul LA i 
17-4 staink steel bell that keeps water away from ible entrance seals and senses pr 
ill under ure changes. A flowmeter measures relative water speed Thre opera 


! 


xtra com te at the shipboard onsole control depth and peed ot th rriet 


] I 
ittitude of the camera and TV picture qualit 
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No Mast on this Lift 


. . . Yet the load moves straight up instead of 
swinging through an arc. It's done with compensat- 
ing links that shift the pivots as load arm is raised. 


Elbolift" truck weighs less; stability, maneuver- 
ability and visibility are improved. The lift was 
designed to meet a particular need of the can- 
ning industry—handling coils of rolled tinplate 
stock shipped on pallets. Continental Can Co 
wanted a truck that would have sufficient head 
and elbow room inside boxcars. It presented the 
problem to Automatic Transportation Co., Chi- 
cago, and B. I. Ulinski, director of design and 
development, devised this lifting mechanism that 


met requirements. The truck is also used for 


loading the can-making machines—its fork blades 
fold to form a ram that fits the coil’s eye 


Coils are strapped .. . 
to 52-in.-sq pallets that are loaded in ! 
nter the 8 x 8-ft boxcar d | P I 
doors and maneuver inside the car's 9-ft, 2-in 
lb each and are stacked three-high when unloaded 
forks to tilt from 10° back to 5° forward and hav 
motion, for stack alignment. Maneuverability wa 

teering 

Straight-line lifting action is result of adding links A and B to the 
mechanism. The load is raised by link A which arcs rearward 


hydraulic cylinder pushes it Relative lengths of links A 


ind the load arm let tl ion counteract the fory 


the swinging load arn í tually s tor 
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PRODUCT DESIGNS 


Welded Stampings Form 


Mounting Plates 


Only three stamped parts are needed now to 
assemble mounting plates for electric window 
positioners in many makes of cars. They are 


a gear-support plate; right- and left-hand 
motor brackets. 


As many as five different-shaped mounting plates may be 
required for a single car design: left and right front door 
eft and right rear door or rear quarter windows, and tailgate 
windows for station wagons. This shows why the Huppower 


Div. of Hupp Corp. has developed a universal mounting plate Assembled 


n are +f 
that fits most domestic and many foreign cars Universa 
mou nting 
n/afac 
prates 


Drive assembly 


New design 
Is assembled 


/"—— Qld one-piece designs 


Before universal plate 
seginent throug! 
drive. link t 


that slid 
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Boring slide 


Coolant 
is Key to 


Rapid Boring 


High-pressure cutting oil here forms a 

hydrostatic bearing that centers the E 
boring bar, also flushes chips into the 

hollow tool as fast as they are formed. 


Result: long holes bored 3 to 8 times 


Vibrction is controlled 
faster than with conventional lathes. i 


1 


Id 


A high-capacity cooling system keeps oil 
temperature around 95 F in this machine 
called the LeBlond-Carlstedt Rapid Borer, 
designed to get maximum speed and cutting 
accuracy from modern tooling. It can solid 
bore, trepan or counterbore holes from 5/16 
to 414 in. dia. The manufacturer is R. K 


LeBlond Co., Cincinnati 


Workpiece is held . . . 

in serrated conical chucks in p 

spindle—spring-loaded O-ring seals pre 

ting oil. ‘The oil is forced into the 
psi, at rates up to 145 gpm 

l Yx-in.-dia hol [he 4-ton-capacity cooling syst 

the oil temperature differential within 6 F. Machine 

bore a i-in.-dia hole in brass at 24 in per min ind in st 

it 4 in. per min. ‘Thrust on tool be as mu 


lb at speeds of 3000 rpm. A 3 


t I 
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VACUUM STEEL 


Where forging applications require bigger ingots, vacuum pour- 


J. H. STOLL, Chief Metollurcist ing (also see our cover) insures against flakes, reduces nonmetal- 


Bethlehem Plant, Bethlehem Steel Co lics, gives better ductility. Already proven for high-strength 


forgings in large sizes, method shows promise in other fields too. 


r has been broken. The advantages 
iu have paid off in sound forgings 
than previously possible. They are made from 

ingots poured in vacuum. These forging ingots arc 
' into shafts of turbo-generator units and promise 


possibilities for large forgings in other critical, 


highly stressed applications. Vacuum pouring means 


d ingot costs, but these are offset by the reliable 


ings that result. 
[he size breakthrough was stimulated by the need 
r larger turbines and generators with better efficiencies 
in turn leading to a need for larger rotors. But sound 
tor shafts of such size weren’t easy. Hydrogen could 
normally diffuse sufficiently out of small steel sections, 


} 


but was trapped in large ingots. It was responsible for 
the flakes and microcracks that contributed to failures 
which damaged expensive equipment and even cost lives. 
l'herefore, manufacturers hesitated to build units hav- 
ing rotors much larger than 50 in. dia. That limit no 
longer exists now that vacuum pouring gives ingots up 
to 120 in. dia. 

A rival method—vacuum melting—gives even purer 
ingots. But it is not practical when very large ingots 
are needed—nor is there any need in many applications 
for the extreme high purity possible with vacuum melt 


70 


ing. It was confirmed at the Bethlehem plant that 
pouring in vacuum will adequately remove gases and 
other impurities to a harmless level. The molten stream 
of metal is poured through a vacuum chamber that 
illows de-gassing to occur while the melt is filling an 
ingot mold. By using conventional melting equipment, 
the method eliminates one of the main roadblocks t 
large-scale vacuum treatment: After the ingot is poured 
the vacuum has done its work and is no longer needed 
[he ingot is then allowed to solidify normally—in the 
uncovered chamber. 

[Ihe method requires better refractories and addi 
tional personnel—more man-hours, extra equipment and 
more processing steps that can go wrong while making 
a pour. But for large parts, the added expense pays off 
in the long run. It helps insure against rejection of 
very large forgings in the final stages of machining 
where rejection means not only replacing the part but 
ilso losing up to six months’ time. 


Development Costs Were Cut 


The promise of a sounder product justified building 
a 250-ton vacuum pouring unit. But to cut development 
costs and time, a 7-ton unit was built concurrently. 
Experimenting with this pilot unit 
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Giant shafts for turbo-generators are now possible, 
thanks to vacuum pouring. Photo at left shows 
molten steel dumping into one of twin 250-ton 
molds where it will form reliable ingots for rotors. 


ipment 


sting is less Ive l à n 


eSaved time—because it was completed months 
ihead of the large unit, extra time was available for 
pilot runs and when the large unit was completed, it 
could be put to work immediateh 

e Gained know-how-techniques worked out for th« 
small unit established procedures for the first heats in 


the 250-ton unit 


TV Helps Too 


[he pouring operation is watched by two television 
cameras. One camera is focusse | tream of 
molten metal, the other looks directly into the mold 
luction, the molten stream is observed through 


In prod 


the TV screens to see if it is entering the mold properly 


Higher Ductility 


For a given strength, vacuum-cast metals are mor 
ductile than air-cast metal even when it is aged to re 
move hvdrogen. For nickel-vanadium-molvbdenum al 
loy steel. hardened to the same ultimate and vield 
strengths, the ductilitv is considerablv higher. For 
same ductilitv, this advantage allows the steel 
hardened to a higher tensile strength. Other alloy ste 
ot the chron \ inadium molvbdenum rT n S pronil 


I 
imilar improvements and are bcing investigated 


Vacuum pouring is no curc-all. For cach particular 
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(Molten steel stars in this TV screen play where 
(vacuum pouring is watched by metallurgist 


EDITOR'S NOTE: Other applications for 
dustrial tool, are covered in 

Vacuum Coatings Go Industrial,” Dec 
limited to decorative uses, these meta 
many industrial applications such as in 
ance and miniaturization fields 

Vacuum-melted Alloys for Forged Part 
Gives advantages and limitations of « 
and induction processe effect on 


and high temperature propertie 





SPINNING HOUSEFLY SOARING MISSILE 


A fly walks on a turntable—he's mystified by a force 
urging him to his left . . . A missile soaring over the 


Northern Hemisphere feels the same force—but to the right: 


CORIOLIS ACCELERATION — 


Here's an analysis that reduces the mystery 
to simple equations and also shows how the force affects 


specific mechanical components such as planetary gears. 


NICHOLAS CHIRONIS, Associate Editor im 
eferen the Il seci curve ti e rig t the 
direction of motion: t ball 1 ves as if influenced 
| e field right angles its path. However, to 
t reference 


traight 


ime effects hold truc ) 1] ter W direction 


the ball is thrown, and n tter from what position 


1 
Ll 

The ball will always seem to cu » the right to some 

me on the platform (and to the left if the platform 

tating clockwisc¢ Of cours it is thrown fro 

point other than the center, the actual velo 


the vector sum of the initial velocity and the tange 


locity imparted by the platform. ‘Th if D 
it. E, the ball will travel ward ind. thi apparent 
rl will be the di from E to I 
| [he curve motion « be considered caused bv an 
mponents such as pumps, f j icceleration or force in ordance with Newton’s 


( 


lis drift 


pl inetary 


gears laws. An accelerometer on an airplane flving a Great 
issume that A at th nter of Circle route over the surface of the earth will indicat 

e pagi rows the presence of such a force—to the right in the North 
the platf At that instant C, ern Hemisphere, to the left in the Southern Hemisphere 


latform, is in line with A and B if the airplane is kept to its cours: 
hall 4 


grams on opposite 


o reach B, This phenomena will also be experienced by an ob 
bal ct traveling m the ! c of th turning platí rm 


| Y and B or that mal Suppose a fly is walking il 
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ROTATING PLATFORM 


Coriolis drift . . . 


illustrated by rotating platform. Left: ball thrown form 
but strike C. As viewed by B on a "rotating frame" of 
seems to curve under influence of an acceleration force 
an inertial or fixed frame of reference, trove 


also seem to curve to right from any other point, such 


to be reckoned with 
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CORIOLIS ACCELERATION— 
a force to be reckoned with 


} hall 
lime necessary for the shell to reac 


distance 20 x 5280 


velocity 3000 


mind icceleration is at right 


shell, ration will cause 


a dis 


186 ft 


the consult suitable tables to compen 


this drift World War 1 


Big Bertha, underwent a Coriolis drift of al 


11 


Germanv's giant 


mile when shelling Paris from a 
miles. The problem is 


modern-day missiles. 


Returning to that ball being thrown from on per- 


distance of 
even more pronounced with 


tha 
n to another, if the moving platform made one revo 


lution everv 12 sc the ball was thrown at 20 ft/s« 


ind the players were 10 ft apart, the drift would be 


2x2r i 
x 20 = 21 ft/sec? 
12 


- 


10 
20 


Phe C C nvolved in many other 
ophysical phenomena. It causes moving water to 
veer off to the right in the Northern Hemisphere. Thus 
rivers such as the Mississippi erode the right bank morc 


than the left. It i reported that more than 80% of 


the asymmetrical valleys on Long Island have a steeper 
west slope 


I This effect has also occurred in Siberia ac- 
rding to two Russian scientists, Slavsov and von Baer 


the effect being sti n the higher latitude 
Ihe motion of winds is highly affected bv Corioli 
eleration. If the earth didn't rotate, air currents 


would move in a fairly simpk pattern hot air would 


ise at. thi equator and cold air from the poles would 


to the equator. Th uld be little circulat 


it Lidl 


74 


CORIOLIS Parameter 


Latitude, 


degrees sec 


Parameter 
sec-! X 10-* 


Latitude, 


degrees 


Parameter, 
E 10 4 


movement no opportunity 


typhoons to develop. In 
iway from the equator 

flected eastward, and air traveling toward the cquat 
is deflected westward Northern Hemi 
sphere, from about a , the Coriolis 


icceleration gives rise to "prevailing westerlies" which 


Thus in 


latitude of 30 


sweep in an casterly di 
Near the poles, wher 
polar explorers reported a 
toward the right at the N 
the South Pole. It is even 

leftward arcs in the Antarcti 

Coriolis acceleration may play a remarkable rote in 
the migration of birds, according to Dr. H. L. Yeagley 
of Pennsylvania State College. He theorizes that many 
birds may have a special sen 
tect slight differences in accelerat 
ground speed during flight the birds may 
graphical latitude. For them to pinpoint 
however, he suggests that another sensory o 
which sen differences in the 


forces 


carth's magnetic field 


minute magn 
generated by the bird’s motion through 
This provid i form of 
because the magnetic poles 
some 20° from the spin axis, making it theoretically 
possible I them to navigate 

Although this 
first glance, Dr 


with homing 


of the earth are displ 


C 


1 


thcorv mav scem ithe 
Yeagley obtained remarkabk 

He trained them to “hom 

it State College, Penna. A counterpart with similar gri 
l central Nebraska. Thé 
VCIC shipped to Neb iska and relc ised ib ut 


Man 


il correlation wa 


imp oba 


pigcons 


values exists for this location in 


mias z 
pigeon 


i i 
5 miles from their new homing destination. 


REPRINT of this article can be obtained for your reference 
file by checking No. E25 on one of the Reader Service cards 


inside back cover. For other reprints available see "Current 


Reprints" listing in this issue on page 131 
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CORIOLIS application to planetary gears 


There are many types of machine components in 
vhich one part is moving on a body which is rotating 
relative to the ground or frame of the machine. In 
these cases, the Coriolis acceleration must be added 
vectorially to the other accelerations normally con- ubsolute velocity of P to fixed frame 
reference 
A good example occurs with planetary gears where “pa = velocity of P relative to link 1. 


nected with the motions 


unbalance in the system may cause vibration and position vector measured in the moving 
fatigue failures. The system in this diagram has been coordinate system with a magnitude equal 

1 — o length of >and a direction fro Vto P 
analvzed by I. O. Predale, Associate | rofessor in t l ngth f MP and a dir tion from I to 
Mechanical Engineering at the Newark College of Engi Equation (1) is 


neering. Computations are for one position only. the velocitv poh 


V | on 


n Vpn = sn (CP 30 30 in 
50 rad /sec (CW "1 10(6.56 in 65.6 in 
22 rad /sec (CCW I layed off on th V 


n inches perpendicular CP, and «& x MP perpend 


2 R | R, 10 


t po nt P. 


(1) Planet arm 
2) Sun gear 
(3) Planet gear 
(4) Internal gear 
ws ond wa 


+ 


^Anctant 


X Vp), 


Differentiating Eq 


tion which will hold true 


1; 1; 


acceleration of P relative to link 
Coriolis acceleration of P 


d from P 


^ 


Apn wn (CP 900 1n. /sec* 
2 (PM) - 656 in./sec* 
2a, Ven = 2(10) (30) = 600 in. /sec? 


$ 


1 
irom whi n 
Similarh 


As to be cxpected, 


ular to the instantane 
with 
in an 
mmt er 





1 Compact momentary... 
two-position valve is air-actuated. In this Class Il mechanism 
a single pulse source (air here triggers both extreme posi 


Control-air pressure raises left spo« unlocking ball 


tions 
Output spool rises becat upply pressure workxs Or yn 
equa area Output port and center section of control 
spool are now pressurized from supply. Removal of control 
pressure drops control spool, locking ball against still-raised 
output spool, and pressurizing top of locked output spool 


In simile manne n contr pulse drops output spoo 


removal of pulse locks i 


PNEUMATICS: 


valve with a memory 


HANDLES LOGIC CIRCUITS 


As in electrical circuitry, the logic function called 
MEMORY can also be used in valving air. The valve 


holds the position last called for, is therefore useful 


in automatic sequence applications. 


Dad t few 
pneum iti 
that can do 


vith 


MEMORY ! he oi gic function 
| tl tioi AND, OR, NOT) are al 
I example )] ] 
opened | I ow can 
I | (any on in tran noid dari 
nt OR. NOT 1 simple; I jlenoid is 
gnal) to halt flow. ises Only on 


in one direction 


MOMENTARY-TYPE MECHANISMS A two 
MEMORY is ha led isil by momc1 rv-tvrx m 
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Bleed orifice 


3 Standard 2-way and 3-way... 


valves can be arranged, but not simply, for Class-l 





nomer 


tary action. Brief pulse of solenoid B sends air to pilots of 
valves C and D, which reverse, moving cylinder t 
Bled air to pilots holds C and D. To return 


solenoid A is pulsed, dumping pilots to reverse í 


rignt 
piston to left 


ind 


Solenoid 


4 Non-momentary valves. . . 
such as this simple two-position solenoid valve 
require continuous energization to h 


] the 


unbalanced position 


2 Two-solenoid momentary .. . 
valves, called Class |, move 
when solenoid A is pulsed, to 
pulsed. Each position locks 
levers and latches; (C) and (D) have 


mechanism to one extreme position 
the other when solenoid B is 
at end-of-travel: (A) and (B) have 


cams and detents 
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Line Condition 


Lor 


n 
t rdi A 
E 
E closed 
E 
E is exhaust 


P is pressure; 





5 Counting with air... 
is possible with stacked momentary valve units. Each 
unit output is pressurized for 1 pulse out of 2 
Fig. 1). Shown is two-unit stack; output is pressur- 
ed for first 2 out of 4 pulses (see table). For 3 
units, output would be pressurized for first 4 pulses 
ut of 8. Adding one unit always doubles number 
f pulses required to pressurize (or exhaust), and 


final signal will operate a valve 


hold off-normal position. A 
is needed to make it function as a 


mentary devices now available are Class I 
d by solenoids, Fig. 2. All can actuate bal- 

such as pilot-operated valves) that require 
iolding forces at the end positions, but choice 

more critical if it must hold against an 
Disadvantages of these 
vpes have been their complexity, large size, 


| spring-loaded valve 


short life (compared with ordinary solenoid 

, double actuation (Class I), non-matched speeds 

ponse (quicker in one direction than the other), 

ind often their cost. Sometimes elaborate systems are 
l d to use standard valves for momentary action, 
in Fig. 3 
Ih packaged,” air-actuated, Class II momentary 
| designed to overcome most of the 
Its compactness makes it particu- 


lk 


ny electric, hydraulic and pneumatic circuits that 
! 
lk 


gic circuitry 


c logic functions are discussed in previous articles 
litor’s Note). Fig. 5 shows how a counting cir- 
in be made by simple stack-up of standard air 
(his counter could be used, for example, to 
parts coming from an automatic assembly 

ur distinct signals (two pulses, two removals) 
one cycle and actuate a control valve which 


ht operate a sorter 


THE BI-STABLE SOLENOID 


Mechanical latching for momentary valves has proven 
best so far, but a solenoid that holds magnetically at 


each end of travel with signal removed (bi-stable) may 
have possibilities. Study to date indicates dc is practical, 
but ac is not yet as dependable. Here is how the 
solenoid works: 

Ihe armature is semi-permanently magnctized as it 
pulls home, and therefore holds after solenoid is de 
energized. Reversal of potential (or alteration of ac 
wave form) drives armature to opposite end of travel, 
and remagnetizes it to hold there. Experence has been 
poor with ac because of difficulty in timing cut-off of 
potential to coincide with peak of right polarity. 


EDITOR’S NOTE: Tips for automatically controlling air, 
electric and hydraulic circuits appear in numerous previous 
articles: 

“Switching-logic Functions,” Aug ‘57, p 196, explains the 
AND, OR, NOT, and MEMORY concepts. "Hydraulic Control- 
valve Circuits," July '57, p 197, describes several control 
circuits using pilot, sequence, and other typical valves. 
"Compressed Air for Push or Pull," Oct 14 '57, p 72, shows 
how air valves and cylinders can be used for sequence oper- 
ations. "Relays for Step-by-step Circuits," Nov 11 '57, p 101, 
summarizes role of stepping switches in automatic control; 
and "Simplifying Relay Control Circuits," Nov '56, p 162, 
outlines a graphical algebra method for representing switch- 
ing circuits. 

Several detailed abstracts help round out the air-relay 
story: "Design of Pneumatic Relay Circuits," Mid-Oct '56, 
p J8, uses electricity-air analogy to describe several simple 
circuits; and "Fundamentals of Pneumatic Control," Mid-Oct 
'56, p J18, pictures 13 circuits for sequencing purposes. 

Conversion between electrical and pneumatic units is dis- 
cuseed in two additional abstracts: "Nomograms Relating 
Hydraulic, Pneumatic and Electrical Energy," Mid-Oct '56, 
p J22; and "Pneumatic-electric Relays," Mid-Oct '55, p J20. 
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Rollpin replaces 12 d 








| 


ELASTIC STOP NUT CORPORATION OF AMERICA e 


REPLACING A GROOVED PIN 

in this application, Rollpin 
serves as a step pin in à 
ratchet wrench adaptor. With 
its light weight and high shear 
strength, Rollpin functions 
perfectly v». QUIS assembly 


costs 


REPLACING A KEY . . . Rollpin 
demonstrates its ability to do 
away with precision toler- 
ances, in this heating system 
damper arm. Faster, cheaper 
and more satisfactory than 


previous assemblies. 


REPLACING A RIVET SHAFT . 

Rollpin serves as an axle for 
the sparkwheel of a cigarette 
lighter. No riveting or thread- 
ing necessary . taster as- 


sembly. Note flush, clean fit 


REPLACING A COTTER PIN 
Rollpin assembly time is 
shorter, service life ten times 
longer. Vibration-proof flush 
fit. Easily removable 


REPLACING A SET SCREW to 
fasten automobile brake han- 
dle a short length Rollpin is 
self-retained in the hand grip 
but can easily be driven into 
over-drilled hole in shaft for 
simple handle re moval 


REPLACING A CLEVIS PIN... here 
Rollpin holds firmly in clevis, 
permits free action of moving 
member. Rollpin application 
shown is the plate of a home 
workshop tool 


REPLACING TAPER PINS .. . in 
the assembly of precision dif- 
ferentials eliminated cost of 
taper pin reamers and the en- 
tire reaming operation. Roll- 
pin costs less than a taper pin 
and installation is cheaper. 
They remove easily. 


Ifferent fasteners 


REPLACING A HEADED PIN .. . in 
this hinge pin application, 
Rollpin is simply and inexpen- 
sively driven in place, greatly 
re duc Ing asse mbly costs. Con- 
stant spring tension holds 
Rollpin firmly in place ... 
eliminates loosening of hinge 


due to wear 


REPLACING A HUB ON A GEAR 
Rollpin, self-retained in shaft, 
is simply snapped into mold- 
ed slot to position sintered 
gear. This application, by an 
office equipment manufa 
turer, effects major savings in 
assembly. Rollpin’s high shear 
strength is particularly valu- 
able here 


REPLACING A DOWEL PIN 

Rollpin is used here to pre 
vent rotation of a thrust bear 
ing. No reaming, no special 
locking. Easily removed 
Lowest possible dowel pin 


cost 


REPLACING A BOLT AND NUT 
Rollpins act as fasteners in i 
pivots for the linkages in this 


lectric welder. Rollpins 


i 
t 
be used with a free fit in 


or inner members deper 


upon product design r« 
ments 


REPLACING A RIVET . . . Rollpin 


serves as guide shaft for 
spring-loaded electrical inter- 
lock contacts. This electrical 
equipment manufacturer re 
ports that rivet failure pre- 
viously occurred at the 
clin he d end unde r normal 
operating impact and vibra 
tion 





WHERE CAN YOU USE 
THIS SIMPLE FASTENER? 


MM 
oem icem oos tet sitet ear Negi enema lc 
Rollpin is the slotted tubular steel pin with chamfered ends 
that is cutting production and maintenance costs in every class 
of industry 

Drives easily into standard holes, compressing as driven. 
Spring action locks it in place—regardless of impact loading, 
stress reversals or severe vibration. Rollpin is readily remov- 
able and can be re-used in the same hole. Made in carbon steel, 
stainless steel and beryllium copper. Write for samples and 


information, ELASTIC STOP NUT CORPORATION OF AMERICA, 
2330 Vauxhall Road, Dept. R47-52, Union, New Jersey. 


b 
Ü } i 
à Yf. 


É MARK 


2330 VAUXHALL ROAD, UNION, NEW JERSEY 





ways ToO EMPLOY 


Three basic components of screw mechanisms arc 


actuating member (knob, wheel, handle), threaded device 


(screw-nut set) and sliding device (plunger-guide set). 


Screw Rotatable nut, 
moves with 


side. 


cS 
Differential movement . 


given by threads of different pitch. When screw 


rotated the nuts move in same direction but at 


Jifferent speed 





Screw and plunger 


are attached to knob. Nut and guide 


screw presses, lathe s 


å re gulation 
Screw can rotate a 


are stationary. Used on 


teady-rest jaws for adjustment, shaper slide 


t only HaT: nut move 


lathe tailstock Teed 


Concentric threading 
Opposing movement 


also gives differential movement Such movements are useful 
f lateral slides; adjusting members or other screw wherever rotary mechanical action is 


ictuated parts can be achieved with opposite hand 
threads 


required. Typical example 


is a gas-bottle valve. where slow opening is combined with easy 


contro 
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X La 


Locking nuts 


One screw actuates three gears... 


simultaneously Axes of gears are at 


angles to that of screw. This type 
nism can sometimes replace 


$ 


gear setups where speed reduction an« 


utput from single input is required 


Lock screw Lock screw 
(pressure) ( tension ) 


Adjustment screws . . . 


are effectively locked by either a 
pressure screw (A) or tension screw 
(B). If the adjusting screw is threaded 
into a formed sheet-metal component 
(C) a setscrew can be used to lock 
lock locating pin (A) and hold work the adjustment. 


in fixture (B These are just two of 


Screw-actuated wedges... 


many tool and diemaking application 


for these screw actions 





d 
BELLOWS APPLICATION O 


One of a series of reports on more 


E N € || N 13 E R I N e effective use of metallic bellows 


in new or unusual applications 


BELLOWS SEAL VALVES 


the answer to industry's demand 


for leakproof, maintenance-free valves tor critical service 


TPTTTTTTTTITTTTIT, 


FLEXON 1 
d to 1i 


gh temperature high 1 sul ind he pioneers Of corrosion resis 


l gh pressi 
media FLEXON bello 


Engineering Assistance 


neet virtu 


tant 


ement Fk xonics Corporation IS Mt 


tox and | stem and shaft s ling require qualified to assist vou in bellows seal 


leakproof men ivailable in stainless ste valve design problems. All the km 


| 
mone] nt how of over 18 vears experience 


k 


ther types of equip Drass and hosph ronze this specific field i: 


San th 
it your disp sal 
nt in motion must [he variety of valve types in v h Whatever vour bellows ippli itor 
^ ' R I 1 
has been in bellows may be used is | d only problems, the NICS Applic iti 
t] he d ngineerii will be pl | 
eners in stem by rie di signers imagination | we a B i Ud WI X p I5ScCCI 


haft se iling projects. signs illustrated above we the ind ou ( specihe recommenda 


commonly in use in industry da ons is an outline of your re 
Metallic Bellows Phe 


bellows is ittached to a Hal met r vour bellows reference 
Are the Economical Answer 


nounted between the valve body and l ie Flexon Bellows Dé 
wuthorities ayvree that thi bonnet. The stem of the valve is at ion Guidi handy reference sei 
ellows seal is the answer to tached internally to the bottom plat ie Flexor ( | n Sweet s Pi 
n Flexonics is meeting this of the bellows ! Desig i Fik 

economically and in 

quantity production [he bellows are ^ 

ibricated from a wide range of corro / BELLOWS DIVISION 

ion resistant metals. Leading valve * 

inufacturers ari applving this prin exonics »^ b mf 0 


ple now. Bellows used in conjunction —— O y 


ith conventional packing provi le a 


safety feature without the maintenance 1351S. THIRD AVENUE + MAYWOOD, ILLINOIS 


proble ms of conventional pac ked In Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 
valves Also Manufacturers of Rubber and Metal Hose Assemblies + Expansion Joints + Aircraft Components 
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Product Engineering 


o these diagrams and formulas 
will help in... 


TESA i & 
ri B ‘ 
5 ^ 


mozmammma. 


DOUGLAS C. GREENWOOD 


Assistant Editor 


the 


make is limited. Now, the Geneva 


Geneva mechanism .. . 


can theoretically have fron 

4 to 12 is enough to cover mos sauirements. Once 

and crank dia are known, the layout can be started 

right-angled triangle on the center distan A tangent 
i will l l t where it is cut by a leg of the angle b is the crank radius 
urface, with esultant noisy ope! angle on the drive is 180 minus b. Layout is completed t 


it rest of the mechanism outline. Roller and slot dimensions will 


li. 


(Continued on page 85) forces to which the mechanism will be subjected 
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MULTI-FLEX 


Which Multi-Flex 


: 


application best solves .: ons 


rdion closure sealing an arc—com- 
bines a rubber-and-fabric 


your engineering -s 
problem 


\eet—acting as an acci 


strength to resist gouging and 


rubber and 


1! 1 
" } Fon 
ness that 


pr 
or strain of the 
diameters and 
Inside diam- 
s for service from Multi-Flex connectors are used on this vacuum filter, 
taking care of axial movement and misalignment. They are 
anv of the “U.S.” especially valuable where conventional connectors will not 
r Center, New York take the required movemet — 


uids 
Ltd 


, 9 
»249 


4 
s 


rs can convey liq- 


» it » Hou site Multi € b ots ictio 
U. S. Multi-Flex is available i wid Flex functior 


socks nveying sifted flour to the bin 
range of diameters and shape r : 


1 as sifter 
Circular motion of 
- the sifter requires extreme extendability of the socks. 
engineered to your specifi ns 


Multi-Flex solves this problem and far outlasts fabric socks. 


Mechanical Goods Division 


United States Rubber 


Vv WiC. Viol Ve. vw UDUS 2 WOW E 
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DESIGN FORMULAS 


Center distance A 


Angular displacement 


Angular velocity 


MIT 


Angular acceleration, 


7 
( Y 


Max ACCC ke ration 


m 
distan 


+}, wh 
Practical star-wheel dia 


2H VA ( 
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Hypothetical star radius . . . 


would De 















POSITIVE PULLEY uU 
ADJUSTMENT | 


This positively linked speed 


control system reciprocally M 
adjusts the variable pitch | 
pulleys. Every speed setting is 
positively fixed and is not 


affected by variations in load. 


New Worthington motor drive gives you 


ACCURATE SPEED REGARDLESS OF LOAD 


mecnal al. For complete 
Bulletin 1610-B1 

MV-78, Worthingtor 
Pa 


on, Oil Cit 


WORTHINGTON 


te Tor 


a 
= EREE Á- -À 


NEW COMPONENTS 


Clutch Disengages 
at Predetermined Position 


t Vickamatic Corp., IS Franklin 
Ave., Port Washington, N. ¥ 


t I 
til 
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NEW COMPONENTS AND MATERIALS 


Roto Mfg. Co., Xenia, Ohio 


Circle ó, inside back cover 


UIl 
M Minneapolis I 
Honevwell Regulator Co.. Control Device Aluminum-bronze alloy 


Div., 2747 Fourth Ave. S., Minne ipolis, 
© } x m °° $e ircle 4 (side back cover 
DI 


High-temperature bearing 


Ampce 


Indus 1745 S. 38th St., Milwauk 


Jackson Rd 


rcle je back « 


Altair, Inc 50. MacQuesten PI 
Mount Vernon, N. Y 


Captive nut assembly 


n Mfg. (C Commercial 
100 River St., Waltha 


NEMA t 


Gemco Electrice Co 
Mile Rd Detroit. 40 


rcle 


Hydraulic accumulator 


CONTINUED ON PAGE 90 
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CLEARPRINT 


FORMS, CHARTS and GRAPHS 
SAVE YOU TIME ANS MONEY 


Easier on the eyes 
Designed for rapid, accurate use 
Erase without ghosting 


Make faster, sharper reproductions 


Clearprint Forms, Charts and Graphs 
are printed on #1000H watermarked 
Clearprint, America’s leading techni- 
cal paper. The accurately printed soft 
brown rules are easy on the eyes...Ideal 
for ready plotting and photographic 
prints. Sheets will not become yellow, 


brittle or opaque with age 


1. CROSS-SECTION FORMS 


2. MATHEMATICAL FORMS 


3. LOGARITHMIC FORMS 


4. TIME PERIOD FORMS 


Clearprint is watermarked 


for your protection 
for the watermark 


Look 


Special graphs and forms 


can be made up on short 
notice providing quantities 
are large enough to make 


spec ial plates. 


Write now for samples 


sizes and prices. 


CLEARPRINT PAPER CO. 
sse E 1482 - 67th Street, Emeryville, Calif. 


00 —— 
LE A w z ™ i NT Send me Clearprint samples, with prices, for the foll 


MM m9 om a 


“FADE-OUT” PAPER Have your representative call at my offi 
TECHNICAL PAPER 


FORMS - CHARTS - GRAPHS 
THERE IS NO SUBSTITUTE 


Demand Watermarked Clearprint 
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This quick demonstration at your desk 
will show how to get superior, more economical 


fastening with TOWNSEND LOCKBOLTS* 


In a few minutes we can show how 
lockbolts give you 
superior fastening at lower installed 
cost and improve your products. A 
Townsend engineer will demonstrate 
the ease with which they can be in- 
stalled, and prove their high resist- 
ance to vibration and shock. 
Townsend lockbolts provide a 
higher clinch, or clamping action 
than rivets, 
tening than nuts and bolts. They fill 


Townsend will 


and more uniform fas 


*Licensed under Huck patents RE 22,792; 2,114,493; 2,52 


the hole better than other fasteners, 
tensile pre load 
more rigid joint and provide an effec- 
tiv« Available in both 
steel and aluminum alloy ina variety 


have high make a 


liquid seal 
of diameters and lengths—two head 
styles. 
For a demonstration of how 
Townsend lockbolts will improve 
lowering the 
cost, write to Townsend Company, 
P.O. Box 237-D, New Brighton, Pa. 


your fastening while 


7,307, 2,531,048, 2,531,049 and 2,754,703 


ownsen 


COMPANY * ESTAB 


xi Pei om 


LISHED 1816 


Sales Offices in Principal Cities 
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New Parts and Materials continued 


Pavne Mfg. Co., 7317 € 


9278, Houston 


inal St., P.O. Box 


rcle 9, inside back cover 


l 


i unt f Nutt-Shel Co 
Inc., SIL Airway, Glendale 1, Calif 


Circle 10 


inside back cover 


Linear-motion potentiometer 


l 


(Continued 
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advertisement 


^ = e. 

* 
alr circuitry: 
a sales tool for YOU -—Air is booming as an industrial control medium. Air 
Circuitry* has recently been applied to jobs where it never would have been considered 
a few years ago! Westinghouse pneumatic engineers have designed and installed Air 
Circuitry systems for original equipment which have boosted production and cut time and 
labor expenses for a wide variety of industries including electronics, textiles, automobiles, 
chemicals, and aircraft. 

The benefits of advanced air control are well known among plant engineers. But you 
can apply these advantages with the same happy results in your design of machinery used in 
manufacturing operations. 

SELLING ADVANTAGES—No other medium offers such safety . . . such dependability. 


Above all, only air can offer such economy: the medium is free and available in limitless 


supply ; the devices are not expensive;and repairs can be made easily by unskilled personnel. 


These are all-important factors—factors which sell factory and machine shop supervisors! 

SEE FOR YOURSELF. We'll send a qualified control engineer to your plant. He will 
show you if and how pneumatic control can improve your present design, and he'll esti- 
mate the cost of conversion. If we can't give you simpler, more reliable controls, you 
don't owe us a cent; our service is free. 

Let us study your control systems. Let us improve them, with air. Just write to West- 
inghouse Air Brake Company, Industrial Products Division, Dept. DT5, Wilmerding, 
Pennsylvania. Give us a description of your line of machinery, and the type of control 


it is now using. We'll do the rest. 


Remember, Westinghouse has led the world in the design and manufacture of 
pneumatic devices for more than 90 years. We bring world-wide experience to the solu- 
tion of your control problems. We bring world-wide service to those who use machines 
equipped with Westinghouse Air Circuitry. 


* AIR CiRCUITRY is the Westinghouse term for app 
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Practical 
Design Tips 


Number 2 of a series. 


sere ec | 


TRST E 
CAI A MS 


TO STOP SMASHING DIE STOPS, substitute a Vlier Spring 
Plunger for the usual square-head screw. The plunger 
actuates the automatic stop perfectly and, unlike the screw, 
never needs adjusting no matter how many times the die 
is resharpened. Available in four models: 50 sizes. 


I 

ke 

TO LEVEL MACHINE mM electronic racks, benches, etc., 
use the standard Vlier leveling pad. The pad swivels to 
7%° each side of the center line; adjusts automatically to 
uneven surfaces. Unique ball-joint de sign distributes 
weight over entire pad surface 


New catalog now ready! 
Send for your copy today. 


USE READER SERVICE CARD FOR MORE INFORMATION 


Substituting simple, off-the-shelf Vlier Tooling 
Accessories for complicated, custom-made devices 
in both tooling and original equipment applications 
can result in important savings. Why not put them 
to work in your plant? 


TO CUSHION SHOCK as the bed traverses, this surface 
grinder manufacturer uses two Vlier Spring Stops, reduc- 
ing wear and tear on the machine. These clever, spring- 
loaded devices, ordinarily used on fixtures where the 
absence of side walls prevents the use of spring plungers, 
are now available in three standard sizes: 3 end pressures 
Special sizes made to quantity orders 


TO GET NEW IDEAS on how to save with Vlier Tooling 
Accessories, send for new 28-page booklet “Typical Appli- 
cations of Vlier Tooling Accessories? It suggests dozens of 
ways to use these time-savers in both tooling and original 
equipment applications. Write for your copy today 


Insist on Vlier Tooling Accessories... 
there's still no substitute for quality! 


ENGINEERING 


CORPORATION 


8900 Santa Monica Bivd., Los Angeles 46, California 
A Subsidiary of Barry Controls, Inc. 


PRODUCT ENGINEERING * May 26, 1958 





why ORANGE szccereo ROLLER BEARINGS 


carry heavier loads--run more smoothly -- provide longer life 


STAGGERED ROLLER DESIGN 


By using many short rollers in staggered 
arrangement instead of fewer long 
rollers as in conventional bearings, 
Orange “Staggered” Roller Bearings 
provide outstanding advantages for 
heavy-duty, highly-stressed and pre- 
cision applications. They do the work 
of larger straight roller bearings — save 
space, weight and cost—assure long, 


trouble-free operation. 


MORE ROLLERS SUPPORT THE LOAD 


End views of ''Staggered" roller bearing (left) and 
conventional bearing, show how many short 
rollers distribute the load over a multiplicity of 
contact points within the loaded zone. 


3 L P V 
"———— | 4 K Nic. 


Sed 
PRX BSN 


A 


\ 


HALF THE CHORDAL DISTANCE 


Staggered rollers, with closer centers, provide a 
much smoother running bearing. This is especially 
beneficial when rolling sheet or foil, and provides 
better tone in rotogravure printing applications. 
More pins add greater rigidity to the cage. 


Le 


AL 
e > 


GREATLY REDUCED ROLLER SKEWING 


4.) ain 2 ^l 


For a given angular misalignment, a short roller tends to 
skew only a fraction that a long roller will skew. Each 
row of rollers aligns itself independently, whereas a long 
roller has the tendency to skew along its full length. 


111141111271) 2)71 111111 ad 


ai 
<4 
1 
4 


—_ 
REDUCED EDGE LOADING—BETTER 

Dimensional deviations of component parts or uneven 

loading cause edge loading of rollers. Illustration shows 

greatly reduced effect on short staggered rollers compared 

with long straight rollers. 


Available in a complete range of sizes interchangeable with other bearings in the 200 and 300 series. 


WRITE for 40-page Engineering Reference Manual giving full specifications of ‘‘Staggered”’ Roller Bearings 
and other Orange Roller Bearings. 


ORANGE 


ROLLER BEARINGS 
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ORANGE ROLLER BEARING CO., Inc. 


551 Main Street, Orange, N. J. 


Needle Bearings — Staggered Roller Bearings 


Journal Roller Bearings — Thrust Roller Bearings 


Cam Followers 


USE READER SERVICE CARD FOR MORE INFORMATION 





GIVING YOU 


Bunting today covers a new area in the engineering 

and manufacture of bearings and machine parts. To the 
traditional line of Bunting Cast Bronze Bearings 

and parts is added up-to-date, soundly established 
facilities for engineering and manufacturing bearings 
and parts made of Sintered Powdered Metals. 


In an entirely new plant with the very latest 
equipment, Bunting now attains the position in the 
Sintered Powdered Metals field which it has long held 


in the field of Cast Bronze Bearings. 


A competent group of Bunting Sales 
Engineers in the field and a fully staffed 
Product Engineering Department put at 
your command, comprehensive data and 
facts based on wide experience in the 
designing and use of Cast Bronze and 
Sintered Powdered Metal Bearings and parts. 


Write for catalogs and your 
copy of the new 24 page Bunting 
Engineering handbook of 
Sintered Powdered products 
and their composition, 


manufacture and 
application. 


| . 
‘Bunting 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


The Bunting Brass and Bronze Company * Toledo 1, Ohio * Branches in Principal Cities 


New Parts and Materials continued 


simplifies instrument installation. Available 
with travel shaft ranging from 4 to 64 in 
Single or dual potentiometer outputs ar 
ivailable, in resistance values of 1l, 2 

l 20, and 50 k. Acceleration error 1i 
less than resolution at 100 G, without 
noise. Bourns Laboratories, Inc., P. O. 
Box 2112, Riverside, Calif. 


Circle 11, inside back cover 


VU. uw. 
Ut EE eee ez n7 
| je rH 
HH tS 

SEQQMU , pex 

U 


a 
Pressure-compensated valve . . . 


for in-line use is adjustable. Changes in 


Ww rate are made by rotating valve 
eve. Settings are accurate within 5 t« 
Sleeve calibrations facilitate repeat 
ings without tedious adjusting. A 

valve provides free flow 

d tion Operat 
psi max. Available in 4 
ind 4-in. pipe sizes for flow rates to 5 
ind 18 gpm, respectively, for imm 
diate delis Fluid Power Accessories 

Inc., P. O. Box 64, Glenview, Il. 


Circle 12, inside back cover 


Welding dissimilar metals 


manually in ra 


nert gas welding field has 


| by development of a bar 


elds produced are said t 


It i 


hard-surfacing conditions, 


that interbead temper 
F and requiri! 
ing material. Pr 
of the dep: it on 
ecl i0wed a hardn of 650 to 
Brinell for the two lavers. Available in : 
and } in. dia, An important aspect of 
both products is their use for joining of 
nickel] steel, a material with pro] 
erties that make it especially suitable for 
low-temperature applications to about 


(Continued on page 96) 
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Wherever your hydraulic machinery goes 
recommend Shell Tellus Oil 


Its performance and name are the 


Other Outstanding Shell 
Industrial Lubricants 


Shell Rimula Oils 


Shell Talona R Oil 40 


case oil for diesel loconx 
Shell Alvania Grease 
Shell nds Oils 

Shell Neid Oils —solut 
ra Macoma Oils — ! 


Shell Voluta Oils — fo 


ing with 1 


SHELL 
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‘TELLUS OIL 


same around the world 


Shell Tellus Oil is top-rated as both a lubricant a 
fluid for complex hydraulic systems. Its ability to c« 
oxidation, rust, wear and foaming ha 


it nationwide popularity 


lid » f 
Siudge-formation, 


You may be glad to know that the hydraulic 
equipment you manufacture 
protection i 
available to your custome! 

| p 
same performance that your d 

For more complete informatio 
Oil Company, 50 West 50th Street 
or 100 Bush Street, San F1 
*Registered Trademark 


. New York 2 
6, California 


UI 


ancisco 


EU 


USE READER SERVICE CARD FOR MORE INFORMATION 


95 





New Parts and Materials. .....continued 


FANKE LEORA uomo 


Circle 13, inside back cover 


Also These low-cost, vibration- 


ELI M I NATE proof, tempered spring steel 


PALNUT fasteners assemble 
fast—hold tight on unthreaded 
--Drilling zinc die-cast studs; also on 

for unthreaded rod and wire of 


cotter pins steel, aluminum or brass. 


--Notching 


Key-operated plug... . 

prevents entrance of plug into electrical 
outlet in locked position. Locking mech- 
inism projects a nylon safety bar. Bar is 
retracted by turning key to unlocked posi 


PALNUT SELF-THREADING LOCK NUTS 


Form deep, clean threads on un- tion. UL-approved plug eliminates haz 


threaded studs or rod while tightening ards of accidental or unauthorized use of 


Provide vibration-proof grip on studs, À | ; 
whether seated for load-carrying, or electrical appliances and power tools. Re 
unseated as a "stop" nut. Adequate | tails for about $1.75. Yale & Towne 


| 
prevailing torque keeps nut in position | Mfg. > Chrysler Bldg., New York 17. 
Hex form fits all standard tools for 


easy fast assembly. Washer base spans Circle 14, inside back cover 
holes and slots. Also available with 

sealer washer. May be removed and 

re-used. Sizes for 1/8”, 3/16" and 

1/4* dia. rod or studs 


PUSHNUT* FASTENERS -- ACORN TYPE 


Simply push or tap on unthreaded rod, 
wire or rivets to lock securely. Saves thread- 
ing, notching or drilling for cotter pins 
Locking grip at base resists removal 
Smooth contour of Acorn Type C covers 
rod ends. Type CK has open end, assem- 
bles with rod end flush with PALNUT 
Type C (closed end) Six sizes from .120*% to .312” dia. rod or wire Type CK (open end) All-steel hub dx 


1 


for assembly of sprockets pulleys sheaves. 
gears, couplings and other industrial 


PUSHNUT® FASTENERS -- FLAT TYPE H PUSHNUT® FASTENERS -- TYPE W equipment is adaptable to various shaft 


issemblies without increasing over-all 


length of product itself. When used with 

a companion steel split tapered bushing, 

only a hexagonal head key is needed for 

> installation or removal. Alloy steel com 

/ aa pression setscrews mount flush with hub 
d 


surface. Hubs range in size from 2.875 to 

i 8 i : 

Quickly push on unthreaded studs, rod or Made of heavy gauge, tempered spring steel | in. OD and each hub will accommodate 
rivets to provide tight, rattleproof assem- with powerful gripping action when pushed | bushings with varving bore sizes List 
blies. Four gripping teeth, long spring arch, on unthreaded rod or axles. Will not cock, prices rang: from $4.50 to $54 each. 


turned up edges assure full seatir and misalign or deform in assembly. One- - | ` ` S 
- F 8 or cee eres "4 —— Cullman Wheel Co., 1344 Altgeld St., 
resilient grip, even on hard chrome studs construction. Removal forces from 100 to 


Fast assembly with PALNUT applicators 1,000 Ibs., according to size. Available for Chicago 14. 

S ) * 3/32° « g” a. studs 16* 3/8* and 7 )" rox a 

ises for 1/169, r md 1 men. ooun - vU 16* rod Circle 15, inside back cover 
Write for free samples, stating type, size and intended application. 


THE PALNUT COMPANY, 55 Gien Road, Mountainside, N. J. 


in Canada: P. L. Robertson Co., Ltd., Milton, Ont. 


Numbered indicating lights . . . 


have lenses made from solid metal disks 


which mav be oriented after installation 

i LOCK NUTS Subminiature high-temperature units are 
available in 55 mounting configurations 

FASTENERS ind body types and with lenses to fit 


Quick, secure fastening at low cost (Continued on page 101) 
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onty MSGILL 
sealed CAMROL’ 


cam followers give you... 
effective sealing 

prelubrication 

high radial and shock capacity 


in a full range of sizes 


a 
at 
* «nt 
ae 


 MSGILL? 
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Effective sealing of the CAMROL cam follower against moisture, 
dirt, chips, etc. guarantees longer service life . . . reduces 
maintenance. This sealed construction retains lubricant and 
eliminates need for frequent relubrication, so often undesirable in 


cam action, guide support and track roller applications. 


Special seals are built in at stud and flange ends. A black oxide 
finish on all exposed surfaces offers outside corrosion resistance 
The channeled reservoir above the rollers in the outer raceway bore 
helps store reserve lubricant, sufficient in most cases for lifetime 
service. Relubrication is possible through convenient oil holes 

The new SCF sealed CAMROL cam followers interchange with 
proven standard CAMROL cam followers. Standard stock with roll 


diameters up to 4" are available for both stud and shaft mounting 


For maximum bearing life where contamination is a problem, 
specify sealed CAMROL cam followers. Ask your McGill 


representative or our engineering department for recommendatio 


Write for Catalog No. 52-A 


201 N. LAFAYETTE ST., VALPARAISO, INDIANA 
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ADVANCES IN 
HYDRAULIC 
PUMP DESIGN 


Oil leakage controlled 


In any method of mounting an oil- 
hydraulic pump there is always a cer- 
tain amount of misalignment between 
the pump drive shaft and the shaft on 
the power source. Even where universal 
drives are utilized there is still the 
danger of a thrust load. Result in both 
cases: Flexing is transmitted into the 
pump seal and eventually to the bear- 
ings supporting the gear—leakage 


around the shaft isa sure-fire bet to follow. 


At Commercial, by using an out- 
board bearing to protect the seals and 
internal bearings, the common leakage 
nuisance is eliminated. 


Internal alignment perfected 


Mass production of independent gear 
pump housing parts invariably results 
in varying degrees of internal misalign- 
ment—regardless of dowel pin control 
points used in machining. In many 
cases the “out” for the problem involves 
a loosening up on the internal tolerances 
—with a resultant loss in efficiency. 


At Commercial, the patented thrust 
plate serves as a “natural” alignment 
control point—is counter bored on its 
face to match the bearing sleeve, then 
fits over the bearing sleeve and in turn 
pilots inside the gear housing. Perfect 
internal alignment—and increased 
efficiency—in any Commercial oil- 
hydraulic pump is axiomatic with rigid 
inspection of the thrust plate alone. 


Constant volume assured 

The principle of automatic adjust- 
ment of end clearance by internal pump 
pressure had one main weakness. The 
full pump pressure was applied against 
the whole area of each thrust plate. 
The plates would wear unevenly be- 
cause on the inlet side of the pump 
the plate had full pump pressure on 
one face and a vacuum on the gear side. 


98 USE READER SERVICE CARD FOR MORE INFORMATION 


By “pressure pocketing” Commercial 
insured that the pressures on opposite 
faces of the thrust plates would be in 
approximate balance around the entire 
area of the plate faces. Commercial’s 
“one-two” advance design punch—the 
patented “pressure pocketed” thrust 
plate—assures constant volume at any 
pressure and at the same time helps 
to maintain simplicity of design and 
soundness of construction . . . provides 
for longer operating life and no main- 
tenance headaches. 


Seizing eliminated 

Commercial oil-hydraulic pumps 
cannot seize because of heat induced 
by high speed or even inadequately 
piped systems. Variable end clearance 
and positive internal alignment make 
Seizing practically impossible. Bear- 
ings evenly loaded throughout their 
length—no corner loading or spawling 
—are able to withstand much higher 
operating pressures. They stay in serv- 
ice longer too—regardless of pressures 
involved. 


To take full advantage of tight in- 
ternal tolerances Commercial designs, 
produces and grinds its own rotating 
gears—is able to hold extra close toler- 
ances on tooth contours, outside 
diameters, and concentricity. 


Over 5,000 different pump combi- 
nations—port locations and sizes—can 
be built from Commercial’s standard 
line of oil-hydraulic pump compo- 


nents. A wide variety of drive shafts 
and mounting combinations are avail- 
able to solve virtually any individual 
installation, piping and power appli- 
cation requirement. 


Engineering help available 

Commercial’s oil-hydraulic pump 
engineering advances are typical of its 
complete line of oil-hydraulic equip- 
ment. The solid technical help Com- 
mercial sales engineers can contribute 
on the application of oil-hydraulic 
pumps, motors, cylinders and valves 
may be able to help cut your costs and 
improve performance. 


ENGINEERING DATA FREE 


For more information write to 
Dept.G-22,Commercial Shearing and 
Stamping Company, Youngstown 1, 
Ohio. Better yet, send for your copies 
of Commercial’s free engineering 
reference bulletins. Just check the 
items below in which you are interested. 
[] "Complete Oil-Hydraulic Line Catalog H-7” 
[] "Oil-Hydravlic Pumps and MotorsCatalog H-4' 


[] "Performance Rated Oil-Hydraulic Valves 
Catalog H-12” 


( “Oil-Hydraulic Cylinders Catalog H-3” 


TIL TL LL a LE fh 


shearing and Stamping 
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"WICHITA 
Clutches and Brakes 


Opened 


States 


R. A. Ebersole, Vice President 
Chisholm, Boyd & White 
Chicago, Ill. 


(World's largest producers of Brick Presses.) 


"By allowing us to introduce a flexibility of controls 
into our presses, which was heretofore impossible, 
Wichita Clutches and Brakes have allowed us to 
invade new markets. We are very well satisfied 
with the service the Wichita Clutch and Brake 
system gives us and find that many new sales have 
materialized because of the practically non-existant 
maintenance of this system. We have found the 
Wichita Clutches and Brakes to be extremely well 
engineered, sturdily built and capable of taking 
the roughest of treatment.’ 


Wichita X =| Wichita Above is a close-up of the Wichita Clutch mounting 
Special —— Low Inertia 
Ventilated — a Air Set 


Clutch d : Brake 
CD um 


Let WICHITA CLUTCHES & BRAKES help you 
open new markets Consult a Wichita Engineer! 


Contact your nearest Wichita Engineer! 


Brehm-Lahner, Inc., Detroit, Michigan Allied Transmission Equipment Co., 

L. H. Fremont, Cincinnati, Ohio Kansas City 8, Missouri 

W. G. Kerr Company, Pittsburgh, Pa Donald E. Harman, Dallas, Texas 

Smith-Keser & Co., Avon, Conn., C. Arthur Weaver, Richmond, Virginia 
Philadelphia 44, Pa., and New York, N. Y. Malcolm S. Cone, Memphis, Tennessee 

Frank W. Yarline Co., Chicago, lllinois Dominion Power Press Equipment, Ltd., 

Larry W. McDowell, Long Beach, California Burlington, Ontario, Canada 

Andrew T. Lobel, Denver, Colorado R. E. Kunz, Seattle 4, Wash. 

Robert R. King Co., Cleveland, Ohio W. G. Ballantyne Co., Portland 4, Ore. 

Norman Williams, Houston, Texas Bates Sales Co., St. Louis 1, Mo. 





There's a liod 


BEAVER Lm 
BALL SCREWS 


PROVIDE THE ACCURATE 
POSITIONING ESSENTIAL FOR 
NUMERICAL CONTROL 


Beaver Precision ball lead screws 
on all three axes provide the basic 
measuring and actuating elements 
which simplify the design of this 
tape controlled milling machine. 
Beaver ball screws move table 
of this Bridgeport Mill in response 
to signals from the Electronic 
Control Systems, Inc. "Digimatic" 
control and are typical of those 
now in use on numerically con- 
trolled machine tools of all types. 
If its numerically controlled, 
tape or card, it is more than likely 
equipped with Beaver ball screws. 

Our engineers are available to Bird can supply you with sapphire and 

you for consultation — can we help borrosilicate glass precision jewel bearings in 

you improve the design of your 3 a wide range of standard types, sizes, and 

equipment? complete assemblies or, custom-built to 

your specifications. Special mounting tech 

niques provide exact tolerance jewel assem- 

blies, mounted or set in bushings or screws 

ready for assembling into your product without 

further inspection. Jewels mounted with re- 

silient silicone rubber or spring cushions 

provide additional protection to shock and 

vibration 

Because of the exact tolerances, maintained 

e most rigid quality-control methods, 

are used by the foremost manu- 

f electrical, aircraft, and timing 

and recorders 


r te ir 1 
)roducts include 


raft Instruments 


r Recorder 


Timer 

Test & Recording Instrument 

Marine In Iruments 
* Illustrated Concentricity check of 
mounted ring jewel one of the 
inspec tion processe in Bird's quality 


control program, 


; Our engineering staff is at your service for all 
P small bearing problems. A request on your 


letterhead for Bulletin 100-6 will receive our 
i prompt attention 
2eaver = D 
dm ai Mil 
ijrecision | leta od lid. " 
į Droducts 1 SPRUCE ST., WALTHAM 54, MASS. 
1 TA 


H SAPPHIRE & GLASS JEWELS 


PRECISION GLASS GRINDING 
se CLAWSON, MICH. JEWEL MOUNTING & ASSEMBLY 
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New Parts and Materials. .... . continued 


most applications. Incandescent lights, 

with numbers, may be secured in place 

in the manner of unnumbered lights : 

Most models offer 180° visibility. All mod Aa 4 Vila c E Barber Greene B 


els have nylon coding collars in standard 


: 7 | | 
RETMA colors behind panel to simplify j 9-7 
wiring. Sloan Co., 4101 Burbank Blvd., wher 
Burbank, Calif. lied Aa 
Circle 16, Inside Back Cover P o: 
P fondue 


Foot, knee, elbow switch . . . e ^ 


permits hand-free actuation of 


j 1 4 bu b 
operated mechanisms. Foot operation 1 nan ae 4 
X 
quires 4 Ib pressure with 4 ar we o] 


travel Non-skid rubber I revel Sil] i bid | - sia 
i eap 


ping. Knee or 


remov al 


H 


with ligl pressure, For industrial 
3-hp loads at 115 : 
ic. SPST normally open and normally 
losed switches are furnished only with BARBER-GREENE Depends on 
out cord. For use in dry, clean areas, th« Baldor Streamcooled Motors 


housing is die-cast aluminum. Dimensions to Power Its Asphalt Batch 
>93 


ire 23 x 6 x 1g in. high Weight, l 1b Plants & Belt Conveyors! 
Production Instruments Div., General 


Controls Co., 8072 PH McCormick Despite the most torturous use, plus 
Blvd., Skokie, Ill. the constant hazard of dust and dirt, 
Circle 17, Inside Back Cover Baldor Streamcooled Motors keep 

famous Barber-Greene equipment 
operating at top efficiency, 

day after day. 


the unit switches 


Miniature cylinder 
for hydraulic use is offered in sizes fron This kind of superior performance has 
à to 3 in. dia wi stroke range of earned Baldor an enviable reputation 
6 in. Originally designed for metal t: among many outstanding 
industry, steel luminum unit is pro heavy equipment manufacturers. 
duced in a selection of anodized colors 
Mo-Bar Hydraulic Sales, Inc., Crystal 
Lake, Ill. 


If you have a power problem that 
demands the utmost in motor 
performance, perhaps Baldor 
can help you, too! 

— L 

_— 

Transistorized digital systems . . . Find out why you get more with Baldor |l 

consist of a digital voltmeter, control unit, —write for FREE color catalog! 


ratiometer, ohmmeter, ac converter, master 


Circle 18, Inside Back Cover 


scanner and (available) printer units. Volt 


meter features polarty symbols, decimal | BALDOR ELECTRIC COMPANY 


point and a symbol. Bri 
] 


I idge linearity is 4351 Duncan Ave. $t. Lovis 10, Missouri 

greater than 0.01% a1 idge resistance Que 480 Autetud Sale â Suvio Dhihin w ASA 

is 50K ohm. Accuracy is said to be greater 

than 0.01% Meter units have stepping District Offices: Atlanta « Chicago « Cincinnati « Cleveland « Dallas « Des Moines » Detroit « Indianapolis 


` Litchfield, Conn. è Los Angeles « Milwaukee « Minneapolis « New Orleans « New York « N. Kansas City, Mo 
(Continued on page 102) Oakland « Philadelphia « Portland, Ore 


hr 
( ) 
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HILLIARD CLUTCHES FOR POWER CONTROL DESIGNS 


HILLIARD 


Gingle Kovolition 


ACCURATE depend. 
able action through 
millions of cycles. 


INSTANT 
ENGAGEMENT 

at any point in the 
the revolution of the 
driver. 


CLUTCH 


POSITIVE motion with 


out slip or lag. 


RENEWABLE 
CAM SURFACES 
without machining or 
new parts. 


The Hilliard Single Revolution Clutch is automation because it provides precise 


accurate intermittent motion automatically. Control can be electrical or mech- 


anical. 


The use of Hilliard Single Revolution Clutches has improved the operation of 


tube straightening and cut-off machines—shears—conveyors—riveting and fast- 


ening units—case 


loaders—bottle 


unscramblers—weighing and packaging—in- 


dexing and feeding—marking—punching—textile and business machines—radar 


apparatus—proportionate pumps—and many other types of mechanisms, 


WRITE TODAY FOR BULLETIN 239 WITH COMPLETE INFORMATION. 


e OTHER HILLIARD CLUTCHES è 
CONSIDER AUTOMATION -INVESTIGATE THESE PRODUCTS 


OVER - RUNNING 
CLUTCHES for auto- 
matic instantaneous en- 
gagement and release 
on !wo speed drives, 
dual drives and ratchet 
or backstop action. 

Ask for Bulletin 231. 


HILLIARD - TWIFLEX 
CENTRIFUGAL COUP. 
LING for smooth, easy 
starting of any load 
automatically with over- 
load protection and 
ebility to accommodate 
shaft misalignment. 


Ask for Bulletin CE-3. 


SUP CLUTCHES for 
overload protection, 
or constant torque and 
to provide constant ten- 
sion and permit speed 
variation on rewind 
stands. 

Ask for Bulletin 309. 


THE HILLIARD CORPORATION 


MANUFACTURING CLUTCHES FOR OVER 50 YEARS 


101 W. FOURTH ST. 


IN CANADA: 


102 


UPTON 


e BRADEEN 


ELMIRA, N. Y. 


e JAMES, LTD. 


USE READER SERVICE CARD FOR MORE INFORMATION 


New Parts and Materials continued 


} 


| bars that 


ving up ind out for 


easy a and 


] 


front panel locking knobs that allow 


slide 


size chassis 


each 


unit to the 


ind out of 
All units are 17 x 34x 112 in 
Cubic Corp., San Diego, Calif. 


in standard 


deep 


Circle 19, inside back cover 


Miniature centrifugal blowers . . 


+5 cfm fr ir and in 


ration. Eacl g 
Globe Industries, Inc., 
Ave., Davton 4. Ohio 


1784 Stanley 


Circle 20, inside back cover 


Digital 


indi 


logging clock ... 
nd/or records tii 


\ 


SC mbh 


it n of day 


NK í 


ontacts wired 


t 

remote t peration ot 
are offered in 24 and 
i£ ion Parabam, 
El Segundo, Calif. 


Circle 21 


am p! 


110 Lomita St., 


n onhgurat 


Inc , 


inside back cover 


Larger head diameters 


in socket head cap screws are said to per- 
mit load increase 


before 


up to 134% more than 


Head dia has 


(Continued on page 


been increased in 


107) 
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Faster reference... faster printmaking 


with Recordak Precision Engineering Drawing System 


Sharp, clear microfilm image enlarged in Recordak Film 


Reader is easy to work wit! ilways instantly available 


TOW you can have a complete file of draw- for costly, l 
A | ings at your hingertips instead. of in mounting 


distant files! You'll be able to check any drawing aperture card pr 


in seconds in a Recordak Film Reader . . . get 14 95 ha 


, 
Free booklet explains new Recordak Ea 
much faster, much cheaper than any other way! : aiiai 


9-inch, handy-size paper prints for pennies a copy 


Don’t confuse this Recordak System with other be tied into existing, mechanized í 
methods. Recordak offers unique microfilm pic- cating installations for even greater 
ture quality perfected in years of research and 
development; 35mm mucro) ega that faithfull 
eproduce your origi is down to last detail! 555555555 * MAIL COUPON TODAY *** 


RECORDAK CORPORATION 


All tvpes of drawings, negative and positive 
| » | 4 Ma y \ N 4 x rk 


prints—old or new, clean or dirty—can be repro- 


duced on Recordak 35mm microfilm. Ends need 


SRECORDEK 


(Subsidiary of Eastman Kodak Company) 
originator of modern microfilming— 
now in its 3lst year 
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Gas heater by Auto Stove Works, 
New Athens, Illinois. 


Functional beauty of Penmetal Minimesh 
highlights modern space heater 


Handsome in appearance, the Autocrat space Re-examine the materials you use in your de- 
heater is styled to harmonize with contemporary signs in the light of a growing trend to expanded 


interiors. The crowning touch: Penmetal Minimesh metal. Complete data on Minimesh is available. 
front panel in blending tone of antique gold. Ask for folder 510-EM. 
But the Minimesh is more than distinctive look- 


ing. It is functional — permitting heat to circulate PENN METAL COMPANY, INC. 


fooal d idine i ble 9 d General Sales Office: 40 Central Street, Boston 9, Mass 
reely, and providing a strong, durable guard. Plant: Parkersburg, W. Vo 


What's more, it is surprisingly low in cost. District Soles Offices: Besten, New York, Philadelphia, Pittsburgh, 
Rd B , a icago, Detroit, St. Louis, Dallas, Little Rock, Seattle 
Minimesh is small-mesh expanded metal that is Son Francisco, Los Angeles, Parkersburg 

ideal for decorative purposes, guards or grilles. 

Like the larger meshes, it is sheet metal, slit and 

expanded to as much as five times its original 

width. Up to 80% lighter than solid sheet of the 

same area, the diamond truss pattern adds strength 

and rigidity 


Hi-Fi speaker grille made 
by Lowell Manufacturing 
St. Louis, M« 


Metal chair, a product 
of Hoffman Company 
York, Pa 


USE READER SERVICE CARD FOR MORE INFORMATION PRODUCT ENGINEERING * May 26, 1958 





| 
| 
‘ 
f 


PRODUCT ENGINEERING * May 


26, 


1958 


RAYON 
NYLON 
DACRON 


ORLON 
ACRILAN 
DYNEL 


Exclusive Thermal and Chemical Properties 
Are Combined 
in These Newest of Engineering Materials 


NOW — Conquer your most exacting design problems 
with this completely new class of materials! 

Feutron Felts are mechanically interlocked, synthetic 
fiber, engineering materials... perfected after years of re- 
search by American Felt Company. 

Durably fabricated from selected man-made 

Rayon, Nylon, Dacron,* Orlon,? Dynel,? Arnel,* Acrilan* — 
they provide al! the valuable operating properties of these 
synthetics . . . high tensile strength; superior resistance to acids, 
alkali, solvents and other chemicals or gases; dimensional sta- 
bility; three-dimensional physical properties plus the ability to 
operate at temperatures up to 400*F! 

You'll find Feutron Felts are being used for wet and dry filtra- 
tion, as high temperature oil seals, as reinforcements for plastics, 
as rugged gaskets, as lubrication wicks, as thermal and acoustical 
insulation and in hundreds of other vital applications 

Where could you be using Feutron Felts to improve product 
performance? Get all the facts... write today, for Feutron Data 
Sheet, on company letterhead please 

Remember: American Felt Company has the most extensive and 
best equipped staff of product engineers in the Felt industry ready 
to help you select the most efficient wool or synthetic fiber Felt for 


your application. 


fibers — 


General Offices 

and Engineering America M 
and Research n F 

ia | Company ` 


Du Pont polyester fiber trademark 
Du Pont acrylic fiber trademark 
Carbide & Carbon Chemicals Co 
trademark 

p. triacetate fiber trademark 


Celanese Co 
Chemstrand Corp. acrylic fiber trademark 


acrylic fiber 
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Seventy-live Years ... 


Ten MILES an hour was “speed” in 1883 when 
Wyman-Gordon started to make forgings for the high- 


wheel bicycle. Through the 75 intervening years 
forgings have made important contributions to the 
phenomenal advances in propulsion. Progress from 
the first “‘horseless carriages”. . .from the early ‘‘fly- 
ing machines”. ..to the supersonic speeds of today 
... would not have been possible without forgings 


produced by the most advanced techniques of the 
day. 

Wyman-Gordon is proud of its achievements in 
these fields and, as the largest producer of automotive 
and aircraft forgings, is prepared to accept the chal- 
lenge of the future. Today, as for 75 years, there 


is no substitute for Wyman-Gordon quality and 
experience. 


WYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM e 


MAGNESIUM è STEEL è> TITANIUM 


WORCESTER 1, 
ILLINOIS * 


MASSACHUSETTS 


HARVEY, DETROIT, MICHIGAN 
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New Parts and Materials continued 


oto 


rari 


the $$, s, 8. 34. 6 in. bod 


sizes. Larger heads 


g bearing 


sure by spreading | 'reater 


Heads were S iled up ) hold 

stress to SU%e of 

screw Under giv 

socket screw indents 

ducing holding power and 

sistance to fatigue. Bigger 

installation torqu bout ] 

than those recommended fo: 

units. Standard Pressed Steel Co., Jenkin 


town, Penna. 


Circle 22, inside back cover 


= 
Waterproof hand switch . 


gives fingertip mtroi for 


means of a 
closed in a 
mechanism. Swi 
normally open or normally 
Electrical rating is 15 
115 v ac. Operating | 
peak current flow 2 
A full-width, lengthwis 
taching to various diamet 
bac of switch. Small 
on top and two sides of each end of ca 
Control Products, In 
Harrison, N. J. 


Circle 23, in 


ire for mounting 


306 Sussex St 


ide back cover 


Solid film lubrican 

uses a new metallic bor 

that increases number 

which it can be used for ri 
moving parts. Matrix-bonded 1] 


contams molybdenum d fid | 


(Continued on page 111) 
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from TEFLON KEL-F 


United States Gasket specializes in difficult moldings involving 
precision tolerances, intricate shapes, delicate wall sections, inserts, 
molding around metallic structures, inside and outside threaded 
parts, etc 

1 


They are equipped with unusual "know-how" gained 
and leaders in fluorocarbon plastics fabrication, and 
modern specialized facilities and techniques for cold m 
sintering of TEFLON* T.F.E., as well as the it 
KEL-Ft and the new thermoplastic TEFLON F.E.P 
Send us your difficult fluorocarbon molding problems for quotations 


your requirements of fluorocarbon and 


And call upon us, too, for 


4 linders, etc.. fron 


nylon sheets, discs, tape, rods, tubing, bars, í 


the world’s largest and most complete stocks 


For prompt service, 


-* United States Gasket Company 
U nited Camden 1, New Jerse 
S tates 
G asket r 


A 
GARLOC KX X 
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PROOF 
OF EXTRA 


SAFETY... 


ONLY GREER / | 
ACCUMULATORS 


MEET ALL 
SAFETY CODES! 


WRITE OR PHONE FOR 
GREER BULLETIN PR-200 


An important 
catalog reference 
on the complete line 
of Greer standard and 
special accumulators 
with circuit diagrams 
and applications. Also de- 
tails on hydraulic compon- 
ents made by Greer such as 
valves, filters, actuators, etc. 


GREER HYDRAULICS INC. + INTERNATIONAL AIRPORT * JAMAICA 30, NEW YORK 


Manufacturers of Precision Test Equipment and Hydraulic Components 


Qualify for any type 
hydraulic installation 
under all safety 
ordinances everywhere 
because ...they're 


BURST-PROOF! 


Design engineers usir 

lic accumulators or 

and equipment in 

commerce must be 
stringent nation-wide safety 
regulations. For guaranteed 
acceptance everywhere, specify 
the Greer Accumulator — the 
only accumulator that meets 
all safety codes. More than 
81,000 Greer Accumulators are 
now in use in every state of the 
union and in almost every 
industry. These exclusive built 
in safety features tell you why 


AIR VALVE apsoiute: 


proof for pressure 
ps integrally molc 


valve stem prevents ga 


. .SSHELL No seams. No welds 


joints. Made of single. piece 
genous chrome molybdenum 
18 elongation in two inches 
antees against metal fatigue 
safety margin above maxim 
ing pressure of the a 


MOUTH Designed to yield at 


Lieu of maximum working pres 
sure. This safety feature releases 
pressure if relief valve 


Sticks, or if system is blocked 


.PLUG ASSEMBL 


mulator cannot be disas 
until complete gas charge 
has been released. Lack 
safety feature has caused 
accidents. Be sure to che 
protection 


Greer Accumulators meet a 

J.l.C. and I.C.C. safety stand 
ards including the strict Penn 
Boiler code, and conform with 
all municipal, state and insur 
ance underwriters safety codes 
in accordance with ASME spe 
cifications on unfired pressure 


vessels 


Learn more about Greer Accu 
mulators and how they can cut 
costs on your hydraulic equip 
ment. Contact the franchised 
Greer distributor in Buffalo 
Cleveland, Houston, Philadel 
phia and Pittsburgh. Inquiries 
invited from distributors ir 
other areas 
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When Enjay Butyl is used as continuous insulation of tubular aluminum conductors, 


traveling ares are virtually eliminated, 


plug outlets are essentially dead-front. 


ENJAY BUTYL 


helps keep costs low in new Aluminum Busway! 


Enjay Butyl is extruded over the full 
length of the conductors used Genera! 
Electric’s new Type DE Busway, the first 
busway designed specifically for aluminum 
This new incorporates all 22 
features that engineers consider important 
in busway design, yet it is up to 30° 
smaller and 50° lighter than other busways 
of comparable rating. 


busway 


Enjay Butyl rubber is ideal for use as 
continuous insulation of tubular conductors 
because of its inherent resistance to ozone 


Pioneer in 


and to heat aging. Add Butyl’s excellent 
electrical properties, its vulcanizability and 
the fact that it is the lowest cost rubber on 
the market—and you'l understand why 
it was chosen above all other rubbers to 
do this job. 


Every day manufacturers are discover- 
ing new ways to use economical Butyl. 
Find out how Enjay Butyl rubber can cut 
production costs for you. For further in- 
formation and expert technical assistance, 
contact the Enjay Company. 


Petrochemicals 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 


Akron * Boston * Charlotte * Chicago * Detroit * Los Angeles * New Orleans * Tulsa 
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BUTYL 


Enjay Butyl is the 
rubber value in the world 
It’s the uper-durable rub- 
ber with out 


greatest 


tanding resist- 
ance to aging « abrasion * 
tear « chipping « cracking « 
ozone and corona « chem- 
icals °* gases * cold . 
sunlight 


"MT at 


+ moisture 
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CHACE 
THERMOSTATIC BIMETAL 


tuates Another Precision Product . . . 


ee eee eeeene 


line voltage 
thermostat 
fo y 
electric 
þeat 


A Product of 
Mears Electric Controls, Inc. 
Swan Island, Portland 17, Oregon 


"Sleek, slim and superbly engineered" is the Mears "decorator" room 
thermostat for all Ly pes of electric heating. And this is no idle boast, 
as the specifications indicate. It’s flat and unobtrusive—but handsome 
when noticed—and it’s engineered for accurate control of heating and 
cooling. Quick response is possible because this sensitive instrument 
is designed with full perimeter air space between wall and thermostat. 
The face panel is perforated to allow radiant heat to strike the sensing 
bimetal. Of course, the actuating element of Chace Thermostatic 
Bimetal assures dependability and sensitivity and the adaptable 
design make the Mears “decorator” one of the most acceptable electric 
heat wall controls available, either painted to match wall color or in its 
neutral "Desert Sand”. Four models are offered: single and double line 
break, modulating and load transfer thermostats. 

Chace is proud to be selected by manufacturers such as Mears to 
whom quality is a fetish. We try to earn such confidence by devoting 
our experience of over a third of a century exclusively to the develop- 
ment and processing ot precision thermostatic bimetal. Chace quality 
standards, proved and protected by rigid inspection procedures, are 
the manufacturer's assurance that his product will provide a long and 
useful life without attention or service of any kind. 

So remember Chace when you design for protection of valuable 
equipment or for temperature actuation or indication, Dependable 
Chace Thermostatic Bimetal is available in over 30 types, in strip, coil 


or completely fabricated and assembled elements to your design. 


Write today for new 1958 booklet, “Successful Applications of Chace 


Thermostatic Bimetal”, containing many pages of design data. 


W. M. CHACE CO. 
TAevnostalic, Bimetat, 


1607 BEARD AVE., DETROIT 9, MICH. 
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Solving a 
breakage problem 


AT CLOSE QUARTERS 


The manufacturer of this button-drill- 
ing machine had a tough problem: the 
universal joints on these parallel shafts 
carried such a torque load there were 
frequent complaints of breakage . . . yet 
the close centers prohibited use of a 


larger joint 


THE SOLUTION was a Curtis Universal 
Joint of the same size 


oI 


5) 6 o 


Torque 
Curve 2 
Curtis 
Universal 
Joint 


” 


| 
| | stanic tonoue in 
B UNIVERSAL JO 
ATS UNIVERSAL JOINT 


NGFIELO mass 


| 
i | 


^ i DEGREES 





12 14 16 18 20 


This is only one of many problems 
solved by Curtis Joints — size for size 
the strongest universal joints designed 
for industry. Selected materials, preci 
sion engineering, and over 30 years’ ex 
perience manufacturing universal joints 


make them that way 
14 SIZES ALWAYS IN STOCK 
Va" to 4° OD (6” joints on special order) 


Not sold through distributors. Write direct 
for free engineering data ond price list. 


TRADE 
MARK 


UNIVERSAL JOINT CO., INC. 


11A Birnie Avenue, Springfield, Mass 


As near to you as your telephone 
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New Pa ts anc riais continuec 
é 
Mate il ntinue 


rettin 


SEALS 


for economy, quick i i 
i installation and life- 
long performance in all types of service 


ication of engin art in tl 
i lA 


mpo n arn | 
: nponents. Hohman Plating & Mfg. Co 
+ Vermont Ave., Dayton, Ohio : ; 


Circle 24 


inside back cover 


Nickel-sili 
“silicon copper . r 
| inten % - Synthetic Rubber Bellows * Small shafts to 7⁄4 in. 
ultimate ter nat te E T Services: hot or cold water, oil, gasoline, kerosene 

; and other liquids non-injurious to synt hetic rubber. 
ind 


| hard Pressures: up to 50 psi. 
ind hard ter 


Temperatures: —65 F. to +220°F Special construc- 
tion to +300°F 

Construction Data: Packaged unit Retainer does not 
contact shaft, permitting operation at a high rpm. 
One size can be used for several shaft sizes. Bellows 
encloses spring and metal parts to prevent « ontact 


with medium being sealed. 


Synthetic Rubber Bellows * Interchangeable with Type 11-A 


Services: hot or cold water, oil, gasoline, soapy and 


Chase Brass & other liquids non-injurious to synthetic rubber. 


Copper Co., Waterbury, Conn 


Pressures: up to 75 ps! 


Circle 2 1 j r ` Gc 
25 side ba Temperatures : 65°F. to +220 F Special construc- 


tion to * 300 F 

Du le Construction Data: Similar to Typi 11-A. Does not 
X : a 

P pressure switch contact shaft, pé rmitting operation at high rpm 

t One size can be usi d for several shaft sizes 

Spring and metal parts av ilable in stainless 


steel or bronze 


Sealing Members Made of Teflon* * Engi 


Oil-Dyne Services all chemicals, soiv its, oils, ¢ 


neered for the particular application 
Marquette Rd Chicago - 


r 81 Vt 


Inc., W 

26 and gases, hot or cold 
Pressures: to 150 ps! Balar 
750 psi 


Temperatures 120°F. to +500 I 


Construction Date Packaged unit 
met allurgical spec ification be 
application Chemicall y-inert l'eflor 

closely fits inne r sleev of retainer ind 


machine mated to carbon sealing wa her 


Contact “Joh " 
"35 ERE for the particular seal best suited m~ 
iaiia Aia m equest bulletin giving full informa- | € (€ } 
Crane Packi . - NA lete line of mechanical seals. r C 
acking Co., 6445 Oakton St., Morton Grov THS a : 
(Chicago Suburb) E n Grove, M., n E j 
"a 


In Canada: Crane Packing Co., Ltd., Hamilton, Ont 


i 


o s : NN *Du Pont trademark l 
(Continued on page 112) AL CRANE PACKING COMPANY EA 


DL ES 
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New G-E NE-51H glow lamp 


gives 20 times more light! 


~ «+ without changing bulb size or shape! 


Do your customers complain that indicator lamps seem to 
fade out when general lighting goes on? Here's a tiny but 
powerful glow lamp that's built to make indicators more 
readable—even in today's better lighted plants and homes. 

The new G-E NE-51H gives 20 times more light than 
the familiar NE-51 when operated with the recommended 
resistors. It has the same bayonet base, same rugged con- 
struction that stands up under shock and vibration—and 
it uses approximately 4 of a watt! Rated at more than 
5,000 hours, it's ideal for machine tools, electrical controls 
and household appliances— plus hundreds of other appli- 
cations where a brighter indicator is called for. There are 
considerable advantages in size and space over larger 
lamps of equal brightness—and they fit standard holders 
—AC only. 

If you'd like more information on this versatile new G-E 
Glow Lamp, and how it can solve your indicator problems, 


write: General Electric Co., Miniature Lamp Dept. 
PE-58, Nela Park, Cleveland 12, Ohio. 


Progress /s Our Most Important Produet 
GENERAL QD ELECTRIC 











New Parts and Materials. ......continued 


fluid enters rotor chamber from rear and 
passes around bearings and stainless steel 
canned rotor, providing cooling and cir- 
culation. Pumps operate most efficiently 
at —60 to 165 F. Pacific Scientific Co., 
6280 Chalet Dr., Bell Gardens, Calif. 


Circle 27, inside back cover 


Measures temperatures . . . 

of any solid, liquid or luminous flame 
in the 1500 to 4000 F range without re 
quiring emissivity corrections. Response 
speed is said to be a fraction of a second 
ind accuracy is within 20 F. Instrument 
permits use of automatic controls and 
reading may be translated to control 
processing. A sensing head detects radia 
tion and a control unit interprets data 
Shaw Instrument Corp., 49 Verona Rd., 
Pittsburgh 21. 


Circle 28, inside back cover 


Hand sighting level... 

provides a level line of sight that is factory 
calibrated to be accurate to within 4 of 
l When bubble, reticle and object 
oincide, they are at exact eye level. Dif- 
ferences in elevation between two points 
may be measured. $2.50 each. Edmund 
Scientific Co., Barrington, N. J. 


Circle 29, inside back cover 


Triple-angle triangle . . . 
combines functions of 45°/90° and 30°/ 
60° angles and built-in slot guides for $, 3, 
fy and $-in. lettering. Transparent acrylic 
plexiglass triangle has lifting knob, 8-in. 
size, $2.75 each; 10-in., $3. Alvin & Co., 
Windsor, Conn. 

Circle 30, inside back cover 
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Casters 


Faultless 
Casters 


General Electric Semi-Conductor 
Plant, Buffalo, selected Series 1100 
and 1700 Casters for the extremely 
critical job of moving —306° liquid 
nitrogen in and out of doors. Vacuum 
containers holding liquid gas remain 
on Faultless Castered trucks continu- 
ously for swift, sure delivery to the 
exact spot when needed. Because of the 
extremely low temperature of the gas, 
safety is important. Contact with the skin 
would cause an extremely severe burn. 
Easy rolling, easy swiveling Faultless 
Casters assure shock-free movement 
—dangerous manual handling is 
avoided. Another way Faultless 
Casters increase materials handling 
efficiency for men in industry. 
CUT YOUR 
HANDLING COSTS, 
MOVE LOADS 
QUICKER, SAFER 


Series 1 100 Double Ball Bear- 
ing Swivel Faultless Casters E 
have two large-diameter hard- P1. " Series 1700 Rigid 


Faultless handles the tough jobs! 


ened raceways and two full 


rows of hardened, ground ball 
bearings for maximum swivel- 
ing ease. The top and lower 
ball retainers, and horn are 
formed of heavy gauge steel! 

Renewable Rubber Tired 
Wheels operate quietly and 
efficiently INDOORS OR OUT 


Ask your Distributor! 


Your nearby Faultless Industrial 
Distributor maintains a sub- 
stantial inventory of Faultless 
Casters for immediate delivery. 
He and one of the strategically 
located Faultless Sales Engi- 
neers are available to work 
with you in every handling 
problem in your plant. Both 
are listed in the phone book 
Yellow Pages, under ‘‘Casters,”’ 
beneath the Faultless heading. 


Write for FREE 
Condensed 20 page 
Caster Catalog. 


Plate 


Casters fea- 


ture an exception- 
ally strong horn 


construction and are 


available with wheel 
types and sizes, 
load ratings and 
overall heights to 
match Companion 
Series 1100 Swivel 
Plate Casters. 


Faultless Caster Corporation 


Evansville 7, Indiana 


Send copy of condensed 20 page Caster Catalog 


Name 
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STEEL-WELD ABRICATION... 


Industrial GAS TURBINE Housings! 


The gas turbine housing illustrated here is one of many produced 
and machined by the Mahon Company. Steel-Weld Fabrication of 
special alloy steel components for use in precision manufacture 
of gas turbines requires craftsmanship and control know-how. 


When you consider the use of welded steel components in the 
design of processing machinery, machine tools or other types of 
heavy mechanical equipment, you, too, will want to discuss your 
requirements with Mahon engineers; because, in the Mahon organi- 
zation you will find a unique source for weldments or welded 
steel in any form... a fully responsible source with a long 
and enviable performance record, and unusual facilities for 
design engineering, fabricating, machining and assembling. 


- See Sweet's Product Design File for information, or have a 
JE Mahon sales engineer call at your convenience. 


y 


THE R. C MAHON COMPANY © Detroit 34, Michigan 


SALES-ENGINEERING OFFICES in DETROIT, NEW YORK and CHICAGO 


MACHINED WELDMENT 
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What every designer should know about 


INTERNAL GEARS and GEARING 


The internal gear, although it has certain limi- gears, clutches and splines, the analysis of 


t 


tations, has a number of advantages over the tooth action and the calculation of gear 
external gear, especially from the standpoint of strength. Just write to any Fellow 
compactness of design and more efficient tooth your copy. 

action. Most of the so-talled limitations can be 


rendiie aetedns bir à sremo uidusadha sf Internal gears, as well as an almost unlim 

e = — n — variety of other internal contours, can be pi 
the conditions to be met. duced at low cost on Fellows Gear Shapers. In 
These advantages and limitations are explained many cases the same Gear Shaper cutter can be 
in *The Internal Gear", a complete treatise on ised to cut both the internal gear and its mating 
Internal Gear Design, This booklet contains in pinion. Production is as simple as the production 
formation on the design and cutting of internal of external gears. 
field, Ver 


l 


HE FELLOWS GEAR SHAPER COMPANY 


8 River S 


THE 
PRECISION 


LINE 
Gear Production Equipment 


PRODUCT ENGINEERING * May 26, 1958 USE READER SERVICE CARD FOR MORE INFORMATION 115 





look ahead with Mla r-tford 


Precision Balls 


We have designed and 
built this Chambon “Router” for our own 


( special purposes. It has proved so successful, 
N À 4 d we are now placing it on the market. It does 
‘ P ) r Á d cylindrical or flat work, in most metals, at 
i | b high speed and with absolute precision. 
1 | Please write for full details. 


made of 
PYRO < ERAM* CHAMBON LIMITED, RIVERSIDE WORKS STANDISH ROAD, 
HAMMERSMITH, LONDON, W.6 ENGLAND. 


a PYROCERAM* 


is an entirely new basic class of materials 


made from glass with amazing properties. * . ge 


Hartford pioneers again in developing pre- 
cision balls made of PYROCERAM for appli- y J E È o | O i D 
cation where balls of other materials might 


not be satisfactory. 


ETE Vellumoid Materials... 
balls are E hard as hardened tool steel, for that perfect seal! 


have tensile strength comparable to cast 
iron, brass and bronze. They have heat re- MÀ : 
wa applications demand the right 
sistant qualities at elevated temperatures, gasket ... Look to Vellumoid 
are still rigid at 2,200'F. They are non- for both engineering assist- 
porous, corrosion and alkali ance and wide range of proven 
resistant, yet light as aluminum. materials. 
These Hartford precision balls The Vellumoid Company offers 


Mn aualiable in-a,renge you 50 years of accumulated 
know-how in solving gasket 

problems. Our Sales Engineer 

is glad to work with your engi- 

neering groups. 

We'll furnish samples for test- 


h . ° . 
p | ing on your applications. 
i 
\ Hartford 


a PRYCISION BALLS © BEARINGS | THE VELLUMOID COMPANY 


Worcester, Massachusetts 


Carefully considered gasket 


of sizes. For more about 
PYROCERAM balls, write ... 


n 


*Corning Glass Work's trade name 


HARTFORD STEEL BALL CO., INC. 
43 Jefferson Avenue, West Hartford 6, Conn 
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CATALOGS 


and BULLETINS 


To obtain copies of literature described below, circle corresponding 


number on postcard inside back cover. 


IMPACT EXTRUSION —Booklet, 28 pp 
Describes process, tooling required, appli 
Charts and 
tables note mechanical and physical prop 


cations, design considerations 


erties and compare various weights and 
strengths of various alloys. Pheoll Mfg 
Co., East U. S. 12, Michigan City, Ind 


Circle 31, inside back cover 


SAFETY RELIEF VALVES 
FE-118, 44 pp 
and sizing of nozzle safety relief valves 
A data sec 
tion contains sizing factors and formulas; 
nozzle capacity for air, 


Catalog 
Information on selection 


applicable to process piping 


water, gas and 
steam; also dimension and weight tables 
Farris Engineering Corp., 705 Commer- 
cial Ave., Palisades Park, N. J 


Circle 32, inside back cover 


COLD FINISHED BAR PRODUCTS 
Brochure, 28 pp. Offers tips and techni- 
cal data on carbon steels, free machining 
steel, stress relief annealed steels, leaded 
steels, and alloy and stainless steels. Also, 
information on carbon corrections, sp: 
cial sections, turned ground and polished 
bars and furnace treatment. 
Steel Corp., Massillon, Ohio 
Circle 33, inside back cover 


Republic 


SOCKET HEAD SET AND CAP 
SCREWS-Net price list SS106, 24 pp 
Prices are given for bulk and package 
quantities of socket set screws, stripper 
bolts, dowel pins, socket head cap screws 
and pipe plugs. Abbott Screw & Mfg 
Co., 1728 W. Walnut St., Chicago 


Circle 34, inside back cover 


MINIATURE AND SUBMINIATURE 
RELAYS—Catalog, 16 pp. Data sheets 
contain specifications, adjustment sched 
ules, dimensional and circuit diagrams 
A special section includes data and charts 


for computing characteristics of relavs un 


der varving conditions. Electronics Div., 


Iron Fireman Mfg. Co 
Ave., Portland, Ore 


Circle 35, inside back cover 


838 W. E. 9th 


SEALING ALLOYS—Brochure, 4 pp 
Properties and characteristics of glass-to 
metal hermetic sealing alloys. Includes 
curve of thermal expansion. Wilbur B 
Driver Co., 1875 McCarter Hwy., New 
wark 4, N. J. 

Circle 36, inside back cover 
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OBSERVATION WINDOWS - Bulletin 
8-E, 4 pp 


glass and plastic window 


Specs and parts numbers for 
models. Dis 
cusses features, applications, installation, 
pressure and temperature limits. Biju 


Rochelle Park, N. J 


Circle 37, inside back cover 


Lubricating Corp., 


MINIATURE BALL BEARINGS—Cata 
log supplement Ml, 6 pp. Dimensions, 
tolerances, torque values, static and dy 
namic capacities and limiting speeds are 
given on muniature and instrument sizes, 
s-in. OD and smaller. Barden Corp., 63 E 
Franklin St., Danbury, Conn 


Circle 38, inside back cover 


CARBON AND GRAPHITE BRUSHES 

Bulletin, 12 pp. Describes and illustrates 
line of brushes for all types of rotating 
electrical machinery. Discusses selection, 
brush materials, design and split brushes 
One table summarizes brush grades by 
group, grade designation and key charac- 
Speer Carbon Div., Speer Car- 
bon Co., St. Marys, Penna 


Circle 39, inside back cover 


teristics 


PLASTIC KNOBS- Catalog, 8 pp ‘on 
tains diagrams, dimensions and specs of 
ı representative selection of standard 
knobs. Waterbury Co’s., Inc., 555 Wash 
ington St., Waterbury 20, Conn 


Circle 40, inside back cover 


MEDIUM PRESSURE HOSE AND 
FITTINGS—Catalog 4420, 8 pp. As 
semblies are cataloged and make-up in 
structions included. Shows reusable over- 
the-cover type fittings. Includes photos 
Parker Fittings & Hos 
Div., Parker-Hannifin Corp., 17325 Euclid 
Ave., Cleveland 12 


Circle 41, inside back cover 


diagrams, specs 


SUBMINIATURE TEFLON TERMI. 
NALS-Catalog 2759, 8 pp 


a 
and performance data on over 200 types 


Dimensions 


Electrical ratings are given 
Trinseel, Inc., Div 
177 1.U. Willets 


of terminals 
in condensed form 
ri-Point Plastics, Inc., 
Rd., Albertson, N. Y 


Circle 42, inside back cover 


INDUSTRIAL 
Catak g 
tion, specifications, dial graduations, and 


PRESSURE GAGES- 


305, 16 pp. Describes construc- 


applications of general-purpose gages; alti- 
tude, refrigeration, ammonia, hydraulic, 


(Continued on page 119) 
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2-POLE, SHADED- 
POLE MOTOR 
1/550 HP to 1/50 HP 


2 


Designed and Constructed 
with Features That Insure 


EXTRA YEARS OF SERVICE 


When exceptionally long service is a must, 
you can rely on Gl's new Model H, 2- pole 
shaded-pole motor. The Model H is con 
Structed with many outstanding features 
that assure thousands of EXTRA HOURS 
of service under the most adverse operat- 
ing conditions. Available in nine models 
that cover a wide range of applications 


OIL CAPACITY 

MANY TIMES GREATER 
THAN CONVENTIONAL 
MOTORS Oversized oil 


bearing reservoirs hold considerably more 
oil and wicking assuring more efficient 
lubrication over a longer period of time 


REVOLUTIONARY METHOD OF 
PACKING THE OIL WICKING A unique 


new method of packing the oil wicking 
assures equal oil distribution at all times 
resulting in quieter operation and longer, 
trouble free life 


E oO v. DIE-CAST 
Ea" |) BEARING BRACKET 
k= This new “H” Motor 
- design includes a 


rugged die-cast bearing bracket that in 
Sures permanent precision alignment and 
adds to the over-all durability 


Write today for catalog 
sheet and quantity-price 
quotations. 


TuE GENERAL INDUSTRIES co. 


DEPARTMENT GK è ELYRIA, OHIO 
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Local Mounted 


TEMPERATURE CONTROL 


TYPE B5 


External 
Adjustment 
KNOB AND DIAL 


PIR : 
= s 


UNITED ELECTRIC's type B5 control allows temperature 


settings to be made by rotating a single turn knob 
and pointer against a calibrated dial. It is a compact, 
inexpensive, precision-built control designed for nu- 
merous applications including hot water tanks, inter 
nal-combustion engine cooling systems, boilers, 
de;reasers, etc. Uncalibrated, internally adjusted ver- 
sions of the type B5, designated type C7, are also 
available. Complete information on these and other 
locul mounted controls may be had by requesting the 
new Catalog Section 100. Information contained in 
this new catalog will prove extremely helpful to all 
design engineers. 


Calibrated Ranges... . Yo F. between 0? and 425? F. 


Thermal Assemblies. . . arious immersion lengths liquid- 
filled | brass bellows operate by 


Switch Ratings ps. at 115 or 230 volts AC, also 
DC switches available on 


Switch Types N.C., Double Throw, no neutral 


Electrical Connection . . nally located terminal block by 


hole in enclosure 
Size & Weight 14" x 119" x 646", weighs approx. 12 
Mounting local mounting by 4" male NPT 
n immersion element, turning radius 


Enclosure luminum case with black wrinkle 


UNITED ELECTRIC manufactures a complete line of tem- 
perature, pressure, and vacuum controls. Modified or 
custom-built units can be made to suit your specifica- 
tions. Consult a UE application engineer today. 


Write for Bulletin No. 2-1 for more data on the B5 
control or request the new Catalog Section I 
which covers all UE local mounted units. 


L UA HAS 


COMPANY 


TREET WATERTOWN M A 
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Pe 


dl lel oh laa 


Mac-it Socket Screws 


more holding power 
for your 


When you buy screws, you're buying holding power. And you 
get more holding power per dollar with high-strength Mac-it 
Screws because you can use fewer and smaller screws for any 
given job. This means: 

e Manufacturing savings—fewer screws to buy, fewer holes 
to drill, fewer holes to tap, fewer screws to assemble. 

e Inventory savings —fewer screws to stock. 

e Maintenance savings —fewer screws to disassemble and 
reassemble, fewer screws to replace (doubly so, because 
Mac-it Screws last longer) 

Besides this economy, another reason for specifying tough, 
resilient Mac-it Screws is that Mac-it Screws hold where 
others fail! 


Mac-it Screw Division 


fft!) STRONG, CARLISLE & HAMMOND 
1392 West 3rd Street, Cleveland 13, Ohio 


Buy Mac-it Screws from your distributor: 

Socket Head Cap Screws e Flat Head Socket Cap Screws e Button Head Socket Cap Screws 

e Socket Head Shoulder Screws e Hollow Set Screws e Hollow Lock Screws e Hex Socket 

Keys « Square Head Set Screws « Hex Head Cap Screws e Tool Post Screws « Square Head 
Collar Cap Screws e Specials 
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continued 


duplex, solid front high pressu: vacuum 


There's Engineering | Catalogs and Bulletins 
"Magic" in... tuple, sold front high pressure, vacuu 


I 
C t R A PA i C ment differential, and indicating gag 
Also witcl United State 


pressure n 


M A N t£ T S 4 Gauge, Div American Machine and 
* | Metals, Inc., Sellersville, Penna 


Circle 43, inside back cover 


I 


Y ou can do things 
with Stackpole Cera- 
magnet vou can't do MOTOR SELECTION —Guidcel 
with conventional p. Information on typical driv 
permanent magnets 
and you can han- 
dle many ordinarv 
magnet applications | 
better... often at less 
cost. Ceramic magnets 
have highest magnetic 
permanency. No 
keepers needed They 
are electrically non 
conductive, weigh less 
.. and offer numerous 
other advantages 


V, yp, | SUBMINIATURE. SWITCHI 
P t + pp. ¢ ers tandard line ind 
USED AS 


Rotors e 

Pole pieces * Holding units 
Magnetic shafts * Grippers * Chucks 
Couplings * lon traps * Seals * Arc 


racter of loads 


Circle 44, inside cover cover 


Drive units 


Circle 45, inside back cover 


snuffers * Centering devices * TV COUPLINGS- Cat 
yoke cores * TV "pin cushion" D 

magnets * TV field equalizers * TV 

PM focusers * and many other uses 


Fuel pumps * Motors * Magnetic 
drives * Door latches * Clutches Circle 46, inside back cove 
Speedometers * Switches * Toys 

Games * Statuette bases * Utensil METER MOUNTINGS- B 
racks * Novelties * Desk sets Infon 1 
Relays * Generators * Oil level 

meters * Electric blankets * Butter 

warmers * Coffee makers * Can 


| 4 
l 
i $ 
v 


openers * Burglar alarms * Vending 
machines * Submerged gas pumps 
Pressure gauges * Float meters t manu i X d Mf 
lightning arresters * Key keepers 1 ' | i 
Inverter motors * Conveyors * Pot á 
Circle 47, inside back cover 
holders * Magnetos * Microphones 

TV sets e 


Recorders * Sonar devices * Gas 


Magnetic separators 
HYDRAULIC PUMPS, MOTORS 
pump starting switches and hundreds n bull 
of other things 
WRITE FOR ENGINEERING 


BULLETIN RC-11A 


STACKPOLE 
CARBON COMPANY 
St. Marys, Pa. 


Circle 48, inside back cover 


LIGHTED PUSHBUTTON SWITCHES 
Data icet 133, 8 pp. G haract 
| i| d 
d. M 
Circle 49, inside back 


SPONGI IRON POWDER Hr: 
THE PERMANENT MAGNETS THAT | alvsis, some of th 
ARE REALLY PERMANENT 


(Continued on page 121) 
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LINEAR 


in Kel-F, Viton-A, Vyram, Poly- 
urethane, and other unusual 
elastomeric materials having ex- 
cellent resistance to many pe- 
troleum oils, synthetic lubri- 
cants, fuels, phosphate and sil- 
icate ester fluids—in a tempera- 
ture range of —40* to -- 500* F. 


LINEAR—specialists in close- 
tolerance molding in all of to- 
day's modern polymers .. . in 
both fabric reinforced and 
homogeneous materials. 


These are automatic seals. For 
further help, call the LINEAR 
engineer. 


PERFECTION IN RUBBER 


IAT TI Vad 


LINEAR, Inc, STATE ROAD & LEVICK ST. PHILA 35, PA 
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now- AARSE 
suean-rroor MAKES ITI 


DRIV-LOKk m If it's a pressure gauge or dial E 
d . momefer, Marsh makes it ... and makes 

r a N S Bm it better. The types, ranges and case styles 

> are endless. What is "special" to other 

jor instrument makers is often standard to 


Marsh. To know the scope of Marsh 
instruments— 


maximum resistance 


Write for 
this 
fact-filled 
catalog 


* Drill a hole and drive them in .. 
they're grooved and self-locking 


* Provide the ultimate in physical 
properties at moderate cost 


* Re-usable without loss of holding 
I i 


Now, you can get the efficiency, convenience Ad | mugs INSTRUNENT CO. Sas Aas, ori tenent 
: : : Dept. 39, Skokie, III. € Marsh Instrument & Valve Co. (Canada ) Ltd., 8407 
maximum resistance to shear, shock and fatigue, by - eat : on @ 
specifying or installing Shear-Proof DRIV-LOK r« Street, Edmonton Alberta e export Dept., 3501 Howard Street, Skokie, (II. 
Pins. Made of alloy steel, heat treated to provide 
optimum physical properties and high shear values, 
Shear-Proof DRIV-LOK Pins are designed for 
critical applications where ultimate strength and MINIATURE PHOTOELECTRIC SCANNERS 
reliability are mandatory. They are replacing alloy Provide for beam-interruption i] 1 RV) TR 
dowels, bolts, key and set screw assemblies, hollow 
pins (used singly, or one inside the other) in widely 
varied applications ... thus saving time, labor and 
material. Write for special Shear-Proof DRIV-LOK 
Pin Catalog. Sample Type A Shear-Proof Pins fur- 
nished free on request. 


type A standard E=] 
E T " 


Coiled This exceptionally small, precise sensing device assures 

Slotted Spring Pins SHEAR-PROOF ultra-precise limit switching, machine and edge control; 

Spring Pins | HEAVY DUTY | DRIV-LOK PINS actuates controls in production or inspection lines. 
FEATURES: 


Operated by direct beam, or by reflected beam when heads 
are mounted side by side in special installations 

Dark or light energizing; response to beam-interruption of 
less than 1 millisecond with adjustable relay hold-in time; 


operation provided by 3 types of relays 
Cadmium-selenide photocell gives short-span, moderate-speed 


operation; adding an electronic relay increases distance to 6 
feet. Lead-sulphide cell with electronic relay gives high-speed 
operation, sharp resolution 

Heads nove provision for panel mou nting, rear of-housing at- 
tachment, or conduit mounting with !4" pipe thread 


fT 
i 
A3 
COMPARE 
TYPICAL 
SHEAR 
VALUES delayed relay response adjustable to 1 second; direct relay 
| (Minimum 
double 
sheor 
in pounds) 


/ / Life of light source in excess of 5000 hours 
RIV-LOK SALES CORPORATION v. EXENIUSIT 
D data sheet. dne mco age gom s ones ata FALLS. MASS 
723 PARK AVENUE SYCAMORE, ILLINOIS | 
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Catalogs and Bulletins. ... continued 


; * 
eei. 7" | roore eos. Motorized Drives 


x : OSF ‘ 
results of tests on plain iron mixes, iron 


carbon mix, iron-copper mixes and iron L k i ce i į M i 


copper-carbon mixes. Hoeganaes Sponge LI 


Iron Corp., Riverton, N. J G E A Fe i Ag G 


Circle 50, inside back cover 


LOW -TEMPERATURE MELTING Gives You More Power Per Dollar 


ALLOYS—Booklet J4, 8 pp. Illustrates 
and lists 63 applications of alloys in metal 
working field. Also included are brief dc 
scriptions of various alloys and physical 


I = 
UOO a OLO 
300 Park Ave., New York 2 | ) i i 


Circle 51, inside back cover 





SPEED CONTROL VALVE—Bulletin 
275, 2 pp. Describes valves which are 
used to control piston speeds of hydraulic 
cylinders and other hydraulically powered 
devices. Gives specs, installation data and 
dimensions. Hanna Engineering Works 
1765 Elston Ave., Chica 


Circle 52, inside back cover 


DRY FLUID DRIVES—Bulletin A665 

2 pp. Specs and dimensions of fhp drives | 
and couplings, with prices. Also selection 
tables for determining size. Dodge Mfg 
Corp., Mishawaka, Ind 


Circle 53, inside back cover 


PHOSPHATE COATING FOR STEEL | Duti-Rated Gearing is the heart 
—Brechure, 4 pp. Describes various ph | of Foote Bros. Motorized Drives 
phate coatings on steel for bonding paint ee - drives that give you more load 
and protecting metal from underfilm cor capacity and wear life per dollar. 
This is premium quality gearing—high 
hardness, accurate, balanced design— 
the product of thousands of engineer- 
Circle 54, inside back cover ing and development hours, precision 


tooling and manufacturing methods. 
MOTOR PROTECTORS- Bulletin PR 
1243, 4 pp. Questions and answers about 
built-in three-phase motor protectors. Met FOOTE BROS. 


Is & Controls Corp., Spencer Thermo . 
d De. Amar ar | Hine.O- ON 


rosion. American Chemical Paint Co., 
Ambler, Penna 


Circle 55, inside back cover 


LOW-COMPRESSION BUTYL COM- - 
POUND-Engineering bulletin, 4 pp. 
General characteristics, laboratory evalua 
tion, and performance data on new rub 
ber compound. Precision Rubber Prod 
ucts Corp, Oakridge Dr. Dayton 
Ohio. 


Circle 56, inside back cover 


REPRODUCTION MATERIALS—Book- 
let, 12 pp. Outlines ways that drafting 
room reproduction materials can provide 
shortcuts and savings Graphic Repro 
duction Div., Eastman Kodak Co., Roch Write for CATALOG MRA. It has complete details and selection 
ester, N. Y data on Foote Bros. Motorized Drives. 


Circle 57, inside back cover ra 


| 
SPE PROSPECTUS-Brochure, 16 pp. | ‘ms mevemert ; Foote AROS: FD | H R RC) S 
Summarizes activities and benefits of so- | — — 2 Duti-Ratéiz > . 
ety Includes application form society | ier héen (KETIM FAS E E ; , 

E — ! , Beller Power Trani mission Though Beller Gears 


i n i d 
of Plastics Engineers, Inc., 34 E. Putnam — E 


Ave., Greenwich, Conn. t.m aeo. u. s rro > FOOTE BROS. GEAR AND MACHINE CORPORATION 


Circle 58, inside back cover 4575 South Western Boulevard Chicago 9, Illinois 





i 
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ve HPN COILED CORD 
adds new sales appeal to your appliances 


/ Just look at the features below! They will give you an idea of how 
the specially engineered construction of HPN Coiled Cords leads to consumer 
benefits that add to the visible sales appeal of your appliance. 
Better yet, get in touch with your 
Cords Ltd. product application engineer 


and see for yourself. Call today. 


SELF-ADSUSTING TENSION... 
APPLIANCES REMAIN STATIONARY 


For New Heat Probe 


um P 
«$5 [m 


i A 2 For Electric Heaters and 
K, E ; Small Appliances 


: VIDENS 
HOLES THERMOSTAT IN EASILY STORED... 
SUSPENSION (FE DROPPED NEAT APPEARING 
Vip X I 


/S SAFE... DOES NOT HANG FROM WILL NOT TANGLE For Electric Iron Applications 
WORK AREA... PREVENTS TRIPPING OR KNOT 


ADDITIONAL BENEFITS 

FLEXING- QUALITY /2 PERMANENT 

USE ON LIGHT OR HEAVY APPLIANCES 

RUGGED CON STRUCTION...FEWER CORD REPLACE MENTS 
RETRACTILE FORCE OF CORD /S CONTROLLED 

WILL CARRY THE YL AND CSA LABELS 

AVAILABLE IN UNIT PACK... SPEEDS PRODUCTION 
AND PACKAGING 

TORSIONAL EFFECT LOCKS ATTACHMENT PLUG 
BLADES /N RECEPTACLE 


CORDS LIMITED 
Division 
Essex Wire Corporation, DeKalb, Illinois 
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DESIGN ABSTRACTS 


Belt and Rope Drives 


Basic principles and property 
outlined 


I I 
Effects of initial tension 
speed, coefficient of friction on power 
ICCD and 
I 
illustrated numeri 


transmitted are discussed. ( 
itenan 


ettects ar 
] 


illy and running losses caused 


ending and windage estimate 


Abstracted from 
Drives,” by G 
April 1958, 31 


England 


Design of Belt and Rope 
H. Ryder, Mechanical World 
King St. W., Manchester 3 


Unreliability of 
Electronic Equipment 


Abstracted from Unreliability of Elec 
Cure by Robert Lusser 
Arsenal; 2nd Meeting, In 
stitute of Environmental Engineers, April 17-18 


* Spring St N. J 


tronics—Cause an 


Redstone Annual 


Princeton 


User-computer 
Communications 


Bridging the Gap 


Techniques an 


Abstracted from “Bridging the 

ser and Computer G. M 
Rand Corp 
of Div. Industrial and Engineering Chemistry 


Chemical Society, 1155.16th St 
N.W., Washington 6 


Gap Between 
Sperry 
presented at April 13-18 meeting 


Hopper 


American 


Human Error Frequency 


Computers 
| 
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Entering the 
Seaton, U $. Army; Elei 
1958 33 W 39th 


Engineering Problems 
6200 Miles Up 


EN 


£ nts to Heights of 1000 Km 
Harris, and E. W. Parrott 
National Defence; 2nd 


vironmental Engineers, Ar 


Annual 


S121 


racted from Veor of Meta 
Barwell, Head of Lubrication and 
Mechanica Engineering Research Lat 


E. Kilbride, Glasgow, Scotland 


1958 


Machine 


tr 


by A. P 
Canadian Dept 
Meeting 


of 
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They can be your design assistants 
on other Essex Engineered Products. 


vA 


WIRE AND CABLE 


power f IPE nce, ele 
N-76-A and M 
TI 
je 


LEII 
S 


Wire and Cable Div 


Dre vmm -— 


i i 


CO/c£O CORDS-CORD SETS 


ree for t nd r er power 


Cords Limited Division, DeKalb, MI. 


oni jit f 
-B-M Control Div., Logansport, Ind RBM) 


ESSEX 


WIRE CORPORATION 
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P&B PROGRESS 


NEW MAGNETIC LATCHING RELAY 


NEW RELAY 
SWITCHES 3O AMPS 


Withstands 100g Shock* and 30g Vibration, 55 to 2000 cps. 


KG11DG is an extra heavy duty DPDT magnetic latching relay. Its silver cadmium oxide 
contacts will carry 30 amperes, and the whole structure will withstand 100g shock*. Vibration 
resistance is 30g, 55 to 2000 cps. A permanent magnet is employed to (1) lock the armature 
into position, (2) accelerate armature transfer, and (3) greatly increase shock and vibration 
resistance. e KG23D is a 6PDT version of this relay with the contacts rated at 3 and 5 am- 
peres. It has the same shock and vibration resistance and operates with exceptional reliabil- 
ity over a range of contact loads from dry circuits to 5 amperes, 28 volts DC, resistive. 


*Contact openings of less than 80 microseconds. 


POTTER & BRUMFIELD, INC., PRINCETON, INDIANA/SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 


^ Over 40 P&B Basic SEI , . Vo ° ws A, 
Sl WC sees emt : ~ A - ~ She 


NEW 
BOOKS 


Vapor Deposition of 
Molybdenum and Niobium 


on Stainless Steel Tubes 


C. I PowELI P 
BMI-1228, availabl 
lechnical Services 
e, Washing 


$0.50 


KG11DG RELAY KG23D RELAY 


mer 
30 AMPS 

Teflon, Glass & Ceramic. 

1000 megohms min. 

1000 volts rms. 

100g with less than 80 micro- 
seconds opening. 

30g from 55 to 2000 cps; .195" 
max. excursion from 10 to 55 cps. 


GENERAL 3&5 AMPS 
—Insulation— Teflon, Glass & Ceramic. 
—Insulation Resistance— 1000 megohms min. 
— Breakdown Voltage— 1000 volts rms. 
— Shock — 100g with less than 80 micro- 
seconds opening. 
30g from 55 to 2000 cps; 
.195" max. excursion 
from 10 to 55 cps. 
— Ambient Temperature— —65°C. to +125°C. 
— Weight— 13 ozs. 
— Pull-in-Speed— 12 ms. with 225 ohm coil 
@24V DC. 
Two multiple solder headers with 
hook ends for 3 #20 AWG wires. 


— Vibration — 


—65°C. to +125°C. 

13 ozs. 

12 ms. with 225 ohm coil 
@24V DC. 

Two 5-pin multiple solder headers. 
Contacts: Heavy-duty pierced 
solder terminals. Coils: Hook end 
for 3 #20 AWG wires. 


Hermetically sealed only. 


— Terminals — 


— Enclosures — Max Jaxon. Publis 
€? Sons, New York, 


Hermetically sealed only. 


CONTACTS 
2 Form Z. — Arrangements — 
(DPDT Double make—double break) 


30 amps (228V DC resistive. 


2, 4, and 6 Form C. 

—lLoad— Dry circuits. 

5 amps @28V DC resistive. 

3 amps @115V AC resistive. 

Palladium (Gold-flashed for dry 
circuits). 


Silver cadmium oxide. — Material — 


COIL 
— Power— 
—Duty — 


2.6 watts approx. at nominal voltage. 2.6 watts approx: at nominal voltage. 


Either coil may be left energized 
without damage. 

Teflon tape and Ceramic 

Four 34 inch 18-32 studs on 
3% x % inch centers. 


Resistance: 


— Insulation — 
— Mounting— 


Either coil may 


be left energized 


without damage. 


Teflon tape and Ceramic. 
Four ¥% inch #8-32 studs on 
3% x % inch centers. 


48VDC 


T110VDC 
5500 ohms 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC, 
ELECTRICAL AND REFRIGERATION DISTRIBUTORS 


Potter & Buundield, ine. 


PRINCETON, INDIANA 
SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 


Manufacturing Divisions also in Franklin, Ky. and Laconia, N.H. 


Potter & Brumfield, Inc., Princeton, Indiana 
Attn: T. B. White, Brig. Gen. USMC (Ret.) 
Special Projects Engineer 
Please send me complete data on the new KG Series relays, 
plus the new compact catalog of P&B standard relays 


Name - 





Company — — REN OL RICE 
Address 


Clos. — Zone... State 
See our catalog in Sweet's Product Design File 
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Solve Your 


HOT PROBLEMS 


with 
VULCAN: 
VERSATILITY 


STRIP 
HEATERS 


Vulcan Electric Strip Heaters are 
especially designed for contact heat 
ng of dies, platens, molds, or any 
tems with flat surfaces to which ele 
ments may be clamped; also as air 
heating source for ovens, cir ducts 
dryers, et 

You have a wide choice of stand 
ord seamless one-piece sheaths M 
steel for sheath temperature to 750°F 
Chromalloy for sheath temperatures to 
12 F; lengths = 8 to 42% 
or longer); wattage — 150 to 1500 
watts (or higher); rugged non-oxidiz 
ing terminal posts 

When your hot problems call for 
unusual specifications, you get a speedy 
olution through Vulcan Versatility in 
engineering and production. Standard 
or special — Vulcan is ready to supply 
your complete needs in low-cost, effi- 
cient heoting units — strip, cartridge 
tubular, immersion, finned, band, and 
ng heaters. Send coupon for catalog 


and prices 





ELECTRIC COMPANY 
DANVERS 18, MASS. 


VULCAN ELECTRIC COMPANY 


overs 18, Mass 





New books continued 


ymprehensive analysis and dis 
on of heat radiation in spaces of 


imple conhguration 


The presentation of the subject 


gh and its treatment 


| 
rable amount of 


MEEHANITE CASTINGS ARE MADE ONLY 
BY MEEHANITE FOUNDRIES 

The American Laundry Machinery Co 
Rochester, N. Y 

Atlas Foundry Co., Detroit, Mich 

Banner Iron Works, St. Louis, Mo 

Barnett Foundry & Machine Co 
Irvington, N. J 
xckmer Pump Co., Grand Rapids Mich 
W. Bliss Co., Canton and Toledo, Ohio 
and Hastings, M ch 


Television Interference, Centrifugolly Cost Products Div., The 
. henane Nov Ohi 
its Causes and Cures p i 


Proceedings of President's 
Conference on Small 
Business Research 


MA 


Charleston. W. Va 
Kennedy Van Saun Mfg. & Eng 


Danville, Pa 
Koehrina C Milwaukee, Wis 


ia C 


Scientific Societies in 

the United States SEND FOR 
YOUR FREE 
CASTING 

DATA SHEET 


Rar pn S. Barrs, Publis 


itv. Pres 


TD-1 "WHAT I$ MEEHANITE.'; 


Write today to Meehanite Metal 
Corporation, Dept. 7-G, 714 North 
Avenue, New Rochelle, N. Y 


2 MEEHANITE 


(Continued on page 129) 
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Meehanite castings possess exceptional strength 


properties and toughness 


This one-piece Meehanite casting is 
the feed end head for 10' diameter 
Nordberg Ball and Rod Mills used 
Taconite 
Iron Ore to the fineness of flour. 


to reduce hard, abrasive 


In service, each trunnion supports a 


continuously rotating and shifting 
load in excess of 200 tons. Though 
subject to heavy moving stresses day 
in and day out, Meehanite metal pos 
sesses the mechanical properties nec- 


essary for long continuous operation 


In addition to uniform solidity and 
capacity to absorb vibratory stresses, 


Meehanite castings exhibit high en- 


durance values and exceptional free- 
dom from notch sensitivity. The en 
durance limit of Meehanite® is higher 


in relation to tensile strength than 


most other materials — it 
50% of the 


approxi- 
mates 45 to tensile 
strength — thus providing engineers 
with a larger margin of safety. 

Meehanite metal finds wide applica- 


tion in the manufacture of many 
components subject to heavy 


ing stresses and dynamic loads. 


For additional engineering informa 
tion write for your free casting data 


sheet: TD-1 “What Is Meehanite.’ 


FATIGUE STRENGTH 


MEEHANITE BRIDGES THE GAP BETWEEN CAST IRON AND STEEL” 


MEEHANITE METAL 


MEEHANITE METAL CORPORATION, NEW ROCHELLE, NEW YORK 





GEARLESS, HIGH-TORQUE, REVERSIBLE 


15.2pw and 100-rem 


SYNCHRONOUS MOTORS 


These 
torque, feature instantaneous acceleration to-synchro 

is speed within cycle, and have extremely high 
us motors of this size. Can be 
These motors—with lubricated-for 
bearings — withstand contin 


nly 40C rise 


amazing gearless motors develop up to 75 oz.-in. 


torque for synchron 
reversed instantly 


uous duty or stalling 


FREE BULLETIN! Ask for GEC-1294B.. Write to 


Section 633-5, General Electric Co ady, N. Y 


GENERAL QÔ ELECTRIC 


Schenect 


THE MASLAND DURALEATHER CO., Dept. PE 
Amber and Willard Sts., Philadelphia 34, Pa 
Please send folder and samples of 

Masland Duran Clad 


Masland Duran 


NAME NUM eu 


COMPANY 


STREET 


READER SERVICE CARD FOR MORE INFORMATION 


——————Á——P nan na n non RC RC 


.. HAS MADE S 


, DUDEK & BOCK 


WIR E FORMS 
SPRINGS 
METAL STAMPINGS 


In Industry, in homes, farms and 
shops, you'll find daily, living proof 
that D-&-B's KNOW-HOW pays 
out in EXTRA performance. Rely 
on expert engineers for parts that 
meet your exact needs and save 
you MONEY! Get Wire Forms, 
Springs and Stampings that are 


easily assembled . . . that 

withstand stress . . . and 
perform under the most 
trying conditions! 


scs PEEDY DELIVERY 


WRITE — WIRE — or PHONE 
for Estimates and Delivery Dates 


~~ DUDEK & BOCK 


PT T SPRING MFG. CO. 


DICKENS 2-1020 4014 W. Grand, Chicego 51, Ill 


E UTE CIL CRT] LOI 
and Saleability.... 


with the lasting color beauty 
and textured finish of 


Masland Duran Clad 


VINYL LAMINATED TO METAL 


Unlimited design opportunities are opened up by 
this versatile, semi-rigid vinyl surfacing. Combining 
practical engineering with high-fashion beauty, it 
finish that remains unim- 


provides a “built-in” 


paired throughout processing operations. Even 


1 : 
shearing, 


crimping, punching or drilling won't 

damage texture or color. Many distinctive, easy-to- 

clean colors. For real competitive advantages put 

Masland Duran Clad in your product design plans. 
Industrial Products Division 

THE MASLAND DURALEATHER CO. 


Dept. PE, Amber and Willard Sts., Philadelphia 34, Pa. 


l—————————— 
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New books continued 
Basic information about a great mam 


organizations, including manv in 
gineering, is given 
Of partic ular interest the ch ipfc 
l'he Triumph of Specialization, 1866 
1918, which describes th social, 
technological and economic factors 
that have brought about the great com 
f organizations existing through 
ientific-engineering and in 
Ids today. Both a bibliog 


hy and an index are provi 


Automotive 
Spring Loaded 


Motion and Time Study 


RarpPuH M. Barnes. Professor of Ei 
gineering and Production Manage 
ment, U. of California, Los Angeles 


Calif. Published by John Wiley € Heavy Duty 


Sons, Inc., 440 I ourth Ave y New York p T i Spring Loaded 
16. Fourth edition 6x9, 665 pp. $9.25 


Where manual work is perform 


there is always the probl m of hi c 
the most economical w f doing tl 
task, and then of determining tl 


mount of work tat stro bf" Provides Easy Operation by 


| given period. Th 


ade rea Reducing Hand Lever Pull 5096 


1 } a 
inci that u | 


Compared to previous type clutch facings, Morlife” Heavy Duty 
Over Center 


study suppi nent 


illustrations and examples 


time 


Clutch facings reduce hand-lever pull up to 50%. They 


he book includes new matei assure positive engagement—with power-holding grip. 
] ] 1 nt t} ndu | us f 
dcevceciopments in the inaustridi USC M 
pulse rate as an index of physical ac Provide a degree of heat resistance and dissipation 
tivity. ud 
larged bv 1 mater statisti Over Center 


never before available. They give four times the dura- —— 


procedures in time study and inform bility for prolonging clutch life and extend the time 
tion on liting tim 

stendords. and waee-incentive plans between adjustments ten times as long. Let ROCKFORD 
All known 
utlined and f 
described in detail, including com will improve the operating ease and prolong the on- 


plete tabk ; 0 


clutch engineers show you how these new advantages 


the-job life of your product. 


SEND FOR THIS HANDY BULLETIN 
Shows typical installations of ROCKFORD 
CLUTCHES and POWER TAKE-OFFS. Contains 
diagrams of unique applications. Furnishes Reducers 


capacity tables, dimensions and complete EL 


specifications. 


Speed 


ROCKFORD Clutch Division BORG-WARNER 
209 Catherine St., Rockford, Ill., U.S.A. DT 


Export Sales Borg-Warne ternatic —- 36 So. Wabash, Chicago 3, III, 


GOo00Q000 
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SPECIAL NUTS 


to specs. A," —4V4" cross flats 


large stock 
of material 


Here are a few samples made to customers specifications . . 
Our batteries of special high-speed multi-spindle, automatic 
machines make possible fast and accurate production of 
hexagon nuts of non-standard height and special shape 
from carbon or alloy steel, Naval bronze or other non- | 
ferrous metals; also AN 310 through AN 335 as per latest | 
Airforce specifications. Very often the special nut you require 
may be similar to one we are already making and a simple 
modification would result in a price advantage and quicker 
deliveries to you . . Send us your blueprint and particulars 
—let us quote on your requirements .. We also have a 
catalog that contains complete specifications, engineering 
data and prices regarding our standard nuts. 


* 12 Pointer Standards, sizes: 'A'' to 34" —brochure on request 


Manufacturer Standarda 
NATIONAL ed as E Naa 
MACHINE 


AWeragon Nuts...” Kuglock 
PRODUCTS 


aud” Warsden” lockuuts, 
| 2€ O MPAN Y 


44225 Utica Rd., UTICA, Michigon 
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Hold That TEMPERATURE 


atthe Rightpoint 
with a 


POWERS 


No. 1l se!toperating 
INDICATING 
REGULATOR 


Simplest, Reliable Control 
made for processes, water 
heaters, heat exchangers, 
Gir compressors, etc 


BETTER CONTROL 
FEATURES 

This versatile control 

has a big easy to read 

4" dial thermometer, 

It accurately shows tem- 

perature at bulb. Bet- 
Controls Flow of Steam, Water or Gas ter temperature control 
and less maintenance result from powerful bellows and minimum 
valve stem friction. Powers 590 — Long-Life Valve Packing and 
Valve Stem Lubricator with silicone grease aid easy movement 
of highly polished stainless steel valve stem. — (cssr) 


Write for Bulletin 329. 


THE POWERS REGULATOR C0. 


Skokie, Ill. * Offices in 80 Cities * See Your Phone Book 


Shown 3 times actual! size 


Stock Prices 


Immediate Delivery 


1/16" Face Width 
MINIATURIZED GEARS 


1/32" & 3/32" Face Widths Available 


PRECISION CLASS 1 & 2 
72, 96 & 120 dia. Pitch with 20° Pressure Angle 


Assembled gears available in aluminum or stain- 
less steel...all have stainless steel hubs, pinning, 


Bore Size 
0937 through .1875 Send ae 
Face Width eke sg 
Pinions 3/32” 
Overall E88 Dynaco 


218 and .250 


GEAR CO. INC, 
20 Merrick Road 
Amityville, N.Y. 


PRODUCT ENGINEERING * May 26, 1958 





Current 
Reprints 


Selected articles in recent issues 
have been reprinted in convenient 
form for filing. As long as the supply 
lasts, readers in US and Canada can 

cure one copy of any of these re- 
prints without charge, by using one 
of the Reader Service Cards bound 
inside the back cover. Note that the 
card must be used within 60 davs of 

| m date. If more than one 


1 
ist at end 


reprints 


' the Reader 


Sandwich-panel Adhesives 
The 14 most wid | 


l | tà Ma 


«===. 24,830 successful 


affect t Ma 
Circle No 


Semiconductor Rectifiers 
Comparison of | i 


n as low-cost rectifiers. May 12 
Circle No 5 24 


Midget Batteries 

| if l rei 
e I low. May 
No. E 23 


KCD 


P $ t 
Circle 


Sandwich-panel Facing Materials 
Ap 5 80. Second 


i " dat f i th 


it i Circle No. E 22 


Fan Selection 
2 I 
rr } 


Circle No. E 21 


Silicone Rubber Parts 
lip 1 rng method i f part 
ind material selection for t er 


\pr ECON Circle No. 


ice 


E 20 
Pressure Drops in Air Valves 


Apr 14 Sg D t 
Circle No. E 19 


(Continued on page 133) 
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EASTERN D-11 CENTRIFUGAL PUMP 


Why is the D-11 so successful among original equipment manufac- 
turers? Size and weight make it ideal. The D-11 is the smallest, close- 


coupled, single-stage centrifugal pump available with an induction 
type motor. Eighteen pounds of compact design (934" x 456^) make 
it excel in industrial and process equipment, as well as laboratory 
service, and pilot plant operations. 


SPECIAL METALS 


A full selection of metals make the D-11 and other Eastern Centrif- 
ugal Pumps versatile performers. Available in 18-8 Type 303 and 
Type 316 Stainless Steel, Monel, Hastelloy “C”, Cast Iron and Bronze, 
Eastern Pumps range from “th to % H.P. with capacities up to 70 
G.P.M., pressures to 65 P.S.I. 


For complete specifications on all Eastern 
Centrifugal Pumps, request Bulletin 120-L 


INDUSTRIES, INC. 


100 Skiff St., Hamden 14, Conn. 
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NERTILON 


To provide greater locking strength, the 

J & J '"Vertilok" side brake features a vertical 
cam action and a specially formed brake 

shoe which contacts the maximum tire tread 
area. A slight press of the toe and the 

wheel is securely locked... or completely 
released. Provision is made for adjustment of 
the braking action to compensate for wheel 
or tire wear. Simplicity of design and rugged 
construction assure long, trouble-free life. 


Sold Through Quality Dealers 


Jarvis e 


arvis, Inc. 


y 


ND PALMER, MASSACHUSETTS 


IN CANADA: Jorvis & Jarvis of Canada, 1744 William St., Montreal 


% Accurate, Constant Cylinder 
Speed Control 
* Compact Rugged Design 
-« Simple, Easy Speed Selection x For Air, Oil or Water Applications 


Pneu-Trol Speed Control Valves, are widely 
used in hundreds of control applications be- 
cause they combine in a short, compact body, 
a tapered fine thread needle for extremely 
accurate air or oil flow control and a floating 
retro ball check, which permits full flow in 
the opposite direction. Retro ball floats in 
most sensitive position to its seat, requiring 
only a slight differential pressure to fully 
open or close it. 

Needle design permits maximum flow ca- 
pacity in the controlled direction. Metal to 
metal needle and ball seats insure long 
trouble-free service. Simple, practical “O” 
gland structure eliminates troublesome leak- 
ing. Valve bodies machined from hex brass 
or aluminum for 2000 psi working pressures; 
steel and stainless steel for 5000 psi. Made in 
5 female pipe sizes— 4” to 34". ATTRACTIVE 
PRICES IMMEDIATE DELIVERY 


Write for illustrated circular and prices. 


Pneu -Trol DEVICES, ih 


KEATING AVENUE + CHI 
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* Easier Positioning 
è Quicker Fastening 


* Extra Threaded Depth 
* Less Cost 


Available with or without 
Gripco locking feature. 
Three weld projections on 
bottom of nut provide a 
firm non-rocking electrical 
connection during welding. 
Write for samples and NEW 
CATALOG today. 


AUTOMOBILE 
FRAME 


GUSSET = 
PLATE FOR LEVELING 
HOME APPLIANCES 


AIR CONDITIONER 


FARM IMPLEMENTS 


7 s k 


Suitable for all 4 to 
6” rubber wheels, 

with hard or soft tread; 
steel disc replaceable 
tread wheels, 4 

5" and 6" diameter; also 
medium casters with 
standard 4" x 4" 


top plate. 


for Medium Duty Plate Casters 


Sales Representatives In Leading 
Cities Throughout the Country 


Gripco Pilot-Projection Weld Nut, 
circular pilot designed, provides 
quick, easy positioning of nut in 
bolt hole for instant resistant 
welding. No jigs, no fumbling, no 
waste of time. Weld spatter can- 
not foul threads. Two pilot heights 
for different metal gauges. 


Gripco Countersunk Weld Nut 
eliminates time-wasting retapping 
of nuts after welding. Exclusive 
countersunk nut bottom eliminates 
fouling of threads by weld spat- 
ter. No time wasting false starts, 
no cleaning of damaged threads, 
nut ready to receive bolt imme- 
diately. 


NUT COMPANY 


102 Maple Ave. + South Whitley, Ind. 


1 
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Current Reprints continued 


Plastics for Abrasion Resistance 
l'abl list specin propertie 
mers and rigid plastics that 
Mar ] 
Circle No. E 18 


Instrument Searings for 300 F and Up 
M T 


i 


Textured Steel 
lvp TIE 


Circ le 


+g aie agg a WHY ALUMINUM DIE CASTINGS? 


vit} 


: The concept of lightweight, durable and portable 


Mimeograph machines turned to aluminum die 
QUANTITY PRICES castings to solve major design problems. 


For single shipments of 


to one address, on orders accompanied 
by remittance, qu v order Ii 
supplied at th ed prices 


is the supply lasts 
PI 


DIE CASTING COMPANY ^». 


2228 NO. ELSTON AVE. CHICAGO 14,ILL AP 3 


EMPLOYMENT 


| request is ! 
inada. Make checks pa 
PRODUCT ENGINEERING, and 


iddr rders to Reader S Dept., 


LAY-OUT & DESIGN 
PRODUCT ENGINEERING, mat 
West 42nd New York 36, N. Y. Mc GRAW-HILL DRAFTSMAN 


DIRECT MAIL LIST SERVICE 
Leading national manufacturer of automatic 
trol equipment requires Draftsman experie 
valve design and lay-out. Comparable backgroi 
will be considered The renee practi al experie 


McGraw-Hill Mailing Lists of 5—10 years preferred rather than tect 
Will Help You | 


Excellent opportu for rigħt man 

essive. forward looking company offering | i 
employe benefit program. Apply in writing sut 
Merchandise your advertising mitting resume, indicating expected starti 


Conduct surveys 

Get inquiries ond leads 

for your salesmen LESLIE CO. 
Pin-point geographical 

or functional groups Valley Brook Ave Lyndhurst 
Sell direct 

Build up weak territories 

Aid dealer relations 


T Direct Mail is o necessory supplement to SEARCHLIGHT 
Iu o well rounded Business Paper advertising 
Ny | 1 progrom. 
Most progressive companies allocate a SECTION 
portion of their ad budgets to this second 
medium at the same time as they concen 
p" ES trate on the best business publications. 
Sac 600,000 of the top buying influences in 
A the fields covered by the McGrow-Hill 
x publications make up ovr 150 mailing USED TEST EQUIPMENT 


; lists. Pick YOUR prospects out of our Hydraulic Test Stands, Salt Spray Cabinets, Alti 

f Industrial Direct Mail catalogue. tude Chambers, Vibration Tables, Torque, Impact 

r Tensile and Compression Testers Gauges, Flow 
meters, Vickers and Denison Pumps 


Your Surplus Test Equipment WANTED 


A & J MACHY CORP 
1267 Flushing Ave Bkiyn, N. Y Hy 7-0729 





Write for your free copy 
It contains complete information 
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Rubatex Rings withstand 15" E 


: PRODUCTS 
to 19” of vacuum during 8-hour = apverrisep 


eriods —190 strokes a minute Tis 


]vertisementa 
los MORE DB 
INFORMATION about 


" n be btained by 
i RBADER SBRVICB 
Rolls of nestled milk caps placed in feed mechanism of : I 


\merican Seal-Kap’s automatic Seal-Hooder are separated by 


| selector head timed to the capping operation. 


| RUBATEX CLOSED CELLULAR RUBBER ring on 


A lato 
selector head holds one cap at a time under vacuum. Be ause ccumulators 


Actuators 
Mechanical 43, 100, 


S aps have a series ol I dges on top, rubber nng must be soit Aluminum Alloys 17-18, 


enough to give or recede under rolls, yet sustain vacuum sufficient 
to pull cap away from next cap in roll. [he vacuum holds cap to 
selector head until released bv a timing device. This operation 


must be instantaneous and a rubber ring must meet rigid rt : 
Balls 116 
quirements Bars 
Metal -9, 94 
Nonmetallic —- 
Bearings 
Ball 116 
Jewel 100 
Needle 93, 97 
Roller 4th Cover, 93, 97 
Sleeve e . S9 
Bellows 82, 111 
Belts, Timing . -48-49 
Bi-Metal -—À— 
Bolts 8.9, 90 
Boots >è 84 
Brake Motors 3rd Cover 
Brakes 
Pneumatic 99 
Bushings . . 94 


Cam Followers 93, 97 
Capacitors xe AEN 
Casters .. ..113, 132 
Castings 12-13, 126-127 
Chains 
Conveyor — a 
Roller 11, 48.49 
Silent ... .48-49 
Clad Metals "S 
Clips ` 54 
Clutches 
Mechanical .48-49, 99, 102, 129 
Pneumatic > 99 
Connectors 
Tube . 
Control Motors 
Specification: RUBATEX CLOSED CELLULAR Controls 
RUBBER (G-209-C stock ASTM-R-41) is specifie Electrical 2s 
i Hydraulic . .50, 
material for selector head rings because its « ^ kasana kia 
cellular structure gives it required softness Cords . E . : 122. 
excellent recovery properties so that rings ot Counters Ki 
collapse under 15” to 19” of vacuum during periods o0 ; 
hours at speeds rea« hing 150 strokes per minute One i 27 om 
Hydraulic 


TGA 5 


CLOSED CELLULAR 
RUBBER STOCKS 


a Die Cast 
on the job... a 


Drives 
Variable Speed.3rd Cover, 48-49, 86, 
For full details and sample boord— 
print your name in space below, attach 
to your company letterhead and mail 
to us 
If you want more infor- 
mation about Rubatex, 
fill in and mail today. Expanded Metals 104 
Extrusions 
Nonmetallic . 107 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


F 


Fabricated Plastics 
Fabricated) 

Fabricated Steel (see 
cated, Structural 
Weldments) 

Fastening Methods. .33, 37, 54 

Felt 

Fibre 

Filters 
Hydraulic 

Flexible Couplings 

Flexible Shafts 

Flow Regulators 

Foil 

Forgings 


(see Plastics, 
Sheet Fabr 
Forms & Shapes, 


79, 96 


G 


Gaskets 

Gear Motors see als Motor Re 
ducers) " 3rd Cover 

Gears 4, 36, 115, 121 


Heating Units 
Hose & Tubing 
Hydraulic Fluids 


Instruments 
Mechanical 
Insulation 


Jacks 

Jewels 

Joints 
Universal 


Lamps, Indicator 
Lubricants 


M 


Magnesium 
Magnets ° ° 
Materials Handling Equipment 
Metal Bonded to Plastic 
Moldings 
Plastic (see Plastic Parts) 
Powdered Metal (see Powdered 
Metal Parts) 
Rubber (see Rubber Parts) 
Motor Reducers (see also Gear Motors 
Motors, A-C 
Fractional ...2Jrd Cover, 35 
Integral 3rd Cover, 35 
Sub-Fractional 
Motors, D-C 
Fractional 16, 29 
Integral 
Motors, Hydraulic 


Alloys 


29. 35. 


Nickel 
Nuts 


Alloys 


o 


Overload Relays 


Continued on p. 136 
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Hydraulic, Worm Gear 


ACA "LED ww vage 
ee — GALASE 


Deere ass ets ETT 
“ee Glan 


STANDARD LINE OF 


DUFF-NORTON WORM GEAR JACKS 


[he economies of standardized production now can be 
machinery designers who use Duff-Norton worm gear jacks for accurate 
After 


25 years of experience and hundreds of custom designs, Duff-Norton 


NOW, A 


realized by 
positioning of loads weighing as much as several hundred tons 


engineers have produced a standard line of eight jacks ranging from 2 to 
100 tons in capacity which will meet almost any requirements. When 
jacks are used in an arrangement, added economy can be realized in 
raising unevenly distributed loads, since all models now have a uniform 
raise which permits jacks of varying capacities to operate in unison. 

Worm gear jacks are purely mechanical devices, and they can hold 
heavy loads in position indefinitely without any creep. Functioning as 
components of machinery or equipment, they can raise or lower loads, 
apply pressure or resist impact. Worm gear jacks can be furnished with 
raises up to 24 inches, and they will provide exactly the same raise fí 
years without adjustment. 

Thousands of these jacks are in use on feeding tables, tube n 
welding positioners, pipe cut-off and threading machines, testing equi] 
ment, aircraft jigs, loading platforms, rolling mills, conveyor 
equipment. If you have a po 


juesting Bulletin 


and numerous other types of 
problem, write for complete information, re 


which includes drawings and full specifications 


UFF-NORTON COMPANY 


P. O. Box 1889 * Pittsburgh 3O, Pennsylvania 


COFFING HOIST DIVISION :* 


a 


DUFF-NORTON 


=” 
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Danville, lliinois 


DUFF-NORTON JACKS COFFING HOISTS 


Ratchet, Screw, Ratchet Lever 


Spur Gear, Electric 
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FLEXIBLE SHAFTS 
MEET PRODUCT DESIGN NEEDS 
THAT NO OTHER 
COMBINATION OF ELEMENTS - 
CAN MEET SO SIMPLY 
AND ECONOMICALLY 


POWER DRIVES REMOTE CONTROLS 


Lick the problems of designing smaller units . . . simplifying assembly 

. cutting production costs...with Robertshaw Flexible Shafting. 
Eliminates all the restrictions imposed by rigid shafting and connections 
in transmitting power or control between two points. No alignment 
problems. Connected members can be positioned for greatest efficiency 
and space-savings. Weight can be reduced substantially in many units. 


Every inch of Robertshaw Flexible Shafting is “custom-made” to your 
exact needs for aircraft, automotive, appliance, machinery, radio, TV, 


electronic, portable tool and special applications. Complete engineering 
help on new or known uses. 


Write for Engineering and Design data 


CONTROLS COMPANY 
atone —=vP 


FLEXIBLE SHAFT DIVISION - 110 Summit Ave., Chatham, N. J. 
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Cut Appliance Costs with üb 


New Mallory Low-Voltage Motor-Run Capacitor 


Cost conscious? You can trim manufactur- 
ing costs on many types of motor-operated 
appliances and equipment by using these 
new Mallory AC 
capacitors. They are made in new, low- 


voltage ratings of 150 and 175 VAC — give 


oil-filled motor-running 


you ratings closer to the actual applied 


voltage —and at correspondingly lower prices. 


Value conscious? You can depend on the 
new Mallory motor-run capacitors for long 


life and accurate ratings. They are similar 


Serving Industry with These Products 
Electromechanical Resistor e Switches è Tunin 


Electrochemical Capacitors e Mercury 


Metallurgical Contacts è Speciaol Me 


Ports distributors in all major cities stock Mallory 


standard components for your convenience 
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in construction, mechanical specifications 


and performance characteristics to the 
proved line of Mallory oil capacitors... 


f Mallory 


and running capacitors preferred 


and —they’re part of a family o 
starting 
by leading appliance and motor manufac 


turers for years. 


The new series is available’ in capacities 


from 10 to 20 mfd. For complete data on 
electrical and mechanical specifications and 


prices, write or call Mallory —today. 


Expect more...get more from 


ALLORY 


INDIANAPOLIS 6, INDIANA 


rm 


P. R. MALLORY & CO. ince., 
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reprints of editorial features... 
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copies of new catalogs and bulletins 
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Send in post-paid card, below... we'll do the rest! 


NOW, you can use these handy i FLBASE TYPR OR PRINT 
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COMPONENTS, described on pages 

87-112, will be sent by the manufac- 5¢ Postage Will Be Paid By Reader Service Department 
turer. Just circle the appropriate key 


seater, : PRODUCT ENGINEERING 


COPIES OF NEW CATALOGS AND s 
BULLETINS will be sent by manufac 330 WEST 42ND STREET 


turer if vou circle the key number 
Bulletins are described on pages 117 


121. 


MORE INFORMATION ABOUT PROD- 
UCTS ADVERTISED can be quickly PLEASE [YPE OR PRINT 


obtained by circling the page number 
of the advertisement in which you are 
interested. If more than one adver- i 
tisement is located on a single page, | -— 
letters preceding number identify each Address 
advertisement: T—Top; B-Bottom; : City ond State 


R-Right; L-Left; TL-Top Left; BL ! = 
—Bottom Left; TR—Top Right; BR— ' BUSINESS REPLY CARD 
Bottom Right. No Postage Stamp Necessary if Mailed In the United States 


FOR SPECIALIZED DATA .. . prices, j 
sizes available, nearest source of sup- : 5¢ Postage Will Be Paid By Reader Service Department 
ply, etc. . . . circle key number and 

indicate your needs in the space allot- PRODUCT ENGINEERING 
ted at the bottom of the card. Use 
this space, too, if information about a 
specific product among several men- 
tioned in an advertisement is desired. 


NEW YORK 36, N. Y. 
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Enter my subscription: to the new weekly PRODUCT ENGINEERING for one year. 
Card expires 7/26/58 


DESCRIPTION OF THESE NEW ENGINEERIN 


GENERAL ENGINEERING 
11—Linear-motion Potentiometer 
19— Transistorized Digital Systems 
21—Digital Logging Clock 
30—Triple-angle Triangle 
29—Hand Sighting Level 


28— Measures Temperatures 


METALS & ALLOYS 
7—Aluminum-bronze Alloy 
25—Nickel-silicon Copper 


NEW CATALOGS 


DESCRIBED ON PAGES 117-121 


GENERAL ENGINEERING 
48—-Industrial Pressure Gages, 16 pp. 
ican Machine and Metals, Inc. 
Repr duction Materials, 12 pp., East- 
ian Kodak Co. 


METALS & ALLOYS 

33—Cold Finished Bar Products, 
Republic Steel Corp 
Sealing Alloys, 4 pp., Wilbur B. Driver 
Co. 
Sponge 
ganaes Spx 
Low-temperature 
pp., Cerro de Pasco 


28 pp. 


Iron Powder, 8 pp., Hoe 
mge Iron Corp. 
Melting Alloys, 8 


Sales Corp 


NON-METALLIC MATERIALS, FINISHES 

54 Phosphate Coating for Steel, 4 pp., 
American Chemical Paint Co. 

56—Low-compression Butyl Compound, 4 
pp., Precision Rubber Products Corp. 

58—SPE Prospectus, 16 pp., Society of 
Plastics Engineers, Inc. 


FABRICATION PROCESSES AND PRODUCTION 


i—Impact Extrusion, 28 pp., Phenoll 


Mfg. Co. 


POWER TRANSMISSION 


$3—Dry Fluid Drives, 3 pp. 
Corp. 


Dodge Mfg. 


ONE YEAR SUBSCRIPTION 

26 DESIGN EDITIONS, 26 RESEARCH 
AND DEVELOPMENT EDITIONS 

PLUS ANNUAL DESIGN DIGEST ISSUE 





PARTS, MATERIALS AND FINISHES... 


TEMS APPEAR ON PAGES 87-112. CIRCLE KEY NUMBER FOR ADDITIONAL INFORMATION. 


NON-METALLIC MATERIALS, FINISHES 


1-—Solid Film Lubricant 


FABRICATION PROCESSES AND PRODUCTION 


13— Welding Dissimilar Metals 


POWER TRANSMISSION 


l—Clutch Disengages at Preset Position 


AND BULLETINS... 


CIRCLE KEY NUMBERS FOR YOUR COPY 


MECHANICAL PARTS 

837—Observation Windows, 4 pp., Bijur 
Lubricating Corp 

40—Plastic Knobs, 8 pp., Waterbury Cos., 

38—-Miniature Ball Bearings, 6 pp., Bar- 
den Corp. 

47—Moeter Mountings, 4 pp., Lerd Mfg. Co. 


FASTENING AND JOINING 

$34—-Socket Head Set and Cap Screws, 
24 pp., Abbott Screw & Mfg. Co 

46—Couplings, 12 pp., Browning Mfg. Co. 


MOTORS, ENGINES AND CONTROLS 

44—Motor Selection, 12 pp., Century Bleo- 
trio Co. 

55—Motor Protectors, 4 pp. Metals & 
Controls Corp 


ELECTRICAL, ELECTRONIC COMPONENTS 
356—Mintature and Subminiature Relays, 
16 pp., Iren Fireman Mfg. Co. 


-Carbon and Graphite Brushes, 12 pp., 
Speer Carbon Co 

Subminiature Tefion Terminals, 8 pp., 
Trinseel, lnc. 

Subminiature Switches, 4 pp., W. L. 
Maxon Corp 


ushbutton Switches, 8 pp., 
tch Co 


HYDRAULIC, PNEUMATIC EQUIPMENT 


32—Safety Relief Valves, 44 pp., Farris 
Engineering Corp. 

41—-Medium Pressure Hose and Fittings, 
8 pp., Parker-Hannifin Corp. 


Hydraulic Pumps, Motors, 2 pp., 
Berry Hydraulics Co. 


Speed Control Valve, 2 pp., Hanna 
Engineering Works 


YEAR, U.S.A. AND POSSESSIONS—$5.00 
YEAR CANADA-—$7.00 
YEAR, OTHER COUNTRIES— $25.00 


MECHANICAL PARTS 
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ELECTRICAL, PLECTRONIC COMPONENTS 
High-temperature Bear!ng 6—-Rotary Action Solenoid 
15—All-steel Hub 8—Rotating Cam Limit Switch 
14—Key-operated Plug 
ló—Numbered Indicating Lights 
23— Waterproof Hand Switcl 


FASTENING AND JOINING 17—F 


2 


oot, Knee, Elbow Switch 
Captive Nut Assembly 
5—Right-angle Swivel Fittings 


1( 


10—-Replaceable Nut Element 
?—Larger Head Diameters 
HYDRAULIC, PNEUMATIC EQUIPMENT 
9—Hydraulic Accumulators 


12—Pressure-compensated Valve 
MOTORS, ENGINES AND CONTROLS 18 


4—Remote Temperature Control 


Mintature Cylinder 
Miniature Centrifugal Blowers 


171—Pump and Motor —Duplex Pressure Switch 
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ELECTRICAL MECHANICAL 
POWER PACKAGES 


FLUID DRIVE 


COMBINATION 


RIGHT ANGLE 
GEAR 


for built-in productive assemblies 


And vou ll ee Way " and increase your 


profits. How? By eliminating unwieldy or makeshift 
power assemblies 

Master Motors, Gearmotor Inibrakes, Fluid Drives 
and Speedrangers are able in standard Master 
unit sizes beginning wit] I With Master it's 


to get the r aht shaft speed, the ? jl t construc Electric Motors 15-400 H.P. 


ion features, the right mounting 


Gearmotors 15-125 H.P, 
Variable Speed Drives 16- 30 H.P. 
Unibrake Motors 16-150 H.P. 


one compact, efficient drive. All ci s are made 


by Master, thus assuring you of an impartial recom- 


-— on for » hac ‘ive for vour requireme : e 2 
mendation for the best drive for your r« juirements. Fluid Drive Motors 15- I5 H.P. 


Look to Master for your single unit power packages 


all from one single source. 


THE ELECTRIC COMPANY ^5: 


pivisiou or RELIANCE -£x£exsic. Ano 


ENGINEERING CO 





HOW LODGE & SHIPLEY mounts the spindles on all 
2013 Powerturn lathes including both 45^ and 
90° Copymatics on Timken bearings to get extra 
rigidity, maintain accuracy, reduce maintenance. 


New type lathe ups 


production 200%. 


saves users an estimated 


56.000 a vear 


.. one secret — TIMKEN 


on the spindle 


Production increases as high as 


200%"... "Overall savings estimated 


at $8,000 a year" —read user reports 
about the new 2013 Powerturn 90 
Copymatic Lathe. One important rea- 
son for such exceptional results is that 
Lodge & Shipley mounts the spindle 
on Timken* tapered roller bearings 
Timken bearings give it the vital 
extra rigidity and hold runout to the 


minimum needed for tracer accuracy. 


How spindle is held rigid. Timken bear- 
ings hold the spindle in positive align- 
ment. They take both radial and thrust 
loads in any combination, because of 
their tapered de sign. And because of 


full line contact between rollers and 


bearings 


races, Timken bearings have extra 


load-carrying Capacity. 


Why heavy shocks are absorbed. Case- 
carburization of Timken bearings’ 
rollers and races gives them hard, 


wear-resistant surfaces and tough, 


shock-resistant cores 


How friction is virtually eliminated. 
Timken bearings are geometrically 
designed to roll true. And they're 
precision-made to live up to their de- 


sign. They run smoother—last longer. 


We even make our own electric fur- 
nace fine alloy steel, for extra quality 
control. We're America’s only bear- 


ing maker that does. To get all these 


advantages, always specify bearings 
“TIMKEN”. The 


Timken Roller Bearing Company, 


trade-marked 
Canton 6, Ohio. Canadian plant: St. 
Thomas, Ontario. Cable address 


TIMROSCO”. 


i "^ 


TAPERED ROLLER BEARINGS ROLL THE LOAD 





